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COVER SHEET FOR FILING PROVISIONAL APPLICATION 
(37CF.R.§l,51(c)(l)) 

WARNING: "A provisional application must also include the cover sheet required by § 1.5 1 (c)(1) or a cover letter identifying the 
application as a provisional application. Otherwise, the application will be treated as an application filed under 
paragraph (b) [nonprovisional application] of this section. " 37 CF.R, § 1.53(c)(1). See also M.P£,P. § 201.04(b), 
6th ed,. rev. 3. 

NOTE: "A complete provisional application does not require claims since no examination on the merits will be given to a 
provisional application. However, provisional applications may be filed with one or more claims as part of the 
application. Nevertheless, no additional claim fee or midtiple dependent claims fee will be required in a provisional 
application. Notice of December 5, 1994, 59 Fed. Reg. 63,951, at 63,953. 

"Any daim filed with a provisional application will, of course, be considered part of the original provisional application 
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I hereby certify that this correspondence and the documents referred to as attached therein are being deposited with the United 
States Postal Service on March 16, 2004, in an envelope as Express Mail Label No. EV 438978097US addressed to Mail Stop 
Provisional Patent Application, Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 223 13-1450. 

Lee Dunkle __ — _ 
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obtain a date of mailing or transmission for this correspondence. 

Each paper or fee filed by "Express Mail" must have the number of the "Express Mail" mailing label 
placed thereon prior to mailing. 37 CF.R. § LI 0(b). 

"Since the filing of correspondence under § 1.10 without the Express Mail mailing label thereon is an 
oversight that can be avoided by the exercise of reasonable care, requests for waiver of this requirement will 
not be granted on petition. " Notice of Oct. 24, 1996, 60 Fed. Reg 56,439, at 56,442. 
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disclosure. " Notice of April 14, 1995, 60 Fed. Reg. 20, 195, at 20,209. 

NOTE: "A provisional application is not entitled to the right of priority under 35 US C 1 19 or 365(a) or § L55, or to the benefit 
of an earlier fding date under 35 U,S. C 120, 121 or 365(c) or § 1. 78 of any other application. No claim for priority under 
§ lJ8(a)(3) may be made in a design application based on a provisional application. No request under § 1.293 for a 
statutory invention registration may be fded in a provisional application. The requirements of §§ 1.821 through 1.825 
regarding application disclosures containing nucleotide and/or amino acid sequences are not mandatory for provisional 
applications. " 37 C.F.R. § 1.53(c)(3). 

NOTE: '*No information disclosure statement may be fded in a provisional application. " 37 C.F.R. § 1.51(d). "Any information 
disclosure statements fded in a provisional application would either be returned or disposed of at the convenience of the 
Office. " Notice of December 5, 1994, 59 Fed. Reg 63,591, at 63,594. 

NOTE: "No amendment other than to make the provisional application comply with the patent statute and all applicable 
regulations, may be made to the provisional application after the fding date of the provisional application. "37 C.FR. § 
- L53(c). 

WARNING: A provisional application may be abandoned by operation of 3 5 U.S.C. 111(b)(5) on a Saturday, Sunday, or Federal 
holiday within the District of Columbia, in which case, a nonprovisional application claiming benefit of the 
provisional application under 35 U.S.C, 119(e) must be fded no later than the preceding day that is not a Saturday, 
Sunday, or Federal holiday within the District of Columbia. Notice of April 14, 1995, 60 Fed. Reg. 20,195, at 20,202. 

This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 C.F.R. § 
1.51(c)(l)(i). 

1. The following comprises the information required by 37 C.F.R. § L51(c)(l): 

2. The name(s) of the inventor(s) is/are (37 C.F.R. § 1.51(c)(l)(ii)): 

NOTE: "If the correct inventor or inventors are not named on fding, a provisional application without a cover sheet under § 
1.51(c)(1), the later submission of a cover sheet under § 1.5 1(c)(1) during the pendency of the application will act to 
correct the earlier identification of inventorship. " 37 C.F.R. § 1.48(f)(2). 

NOTE: "The naming of inventors for obtaining a filing date for a provisional application is the same as for other applications. A 
provisional application filed with the inventors identified as *Jones et al ' will not be accorded a filing date earlier than the 
date upon which the name of each inventor is supplied unless a petition with the fee set forth in § 1.1 7(i) is filed which sets 
forth the reasons the delay in supplying the names should be excused. Administrative oversight is an acceptable reason. It 
should be noted that for a 35 U.S.C 111 (a) application to be entitled to claim the benefit of the filing date of a provisional 
application the 35 U.S.C. lll(a)[,J application must have at least one inventor in common with the provisional 
application. " Notice of April 14, 1995, 60 Fed Reg. 20,195, at 20,209. 

The term "invention " is typically used to refer to subject matter which applicant is claiming in his/her application. 
Because claims are not required in a provisional application, it would not be appropriate to reference joint inventors as 
those who have made a contribution to the "invention " disclosed in the provisional application. If the ''invention " has not 
been determined in the provisional application because no claims have been presented, then the name(s) of those person(s) 
who have made a contribution to the subject matter disclosed in the provisional application should be submitted. Section 
1.45(c) states that "if multiple inventors are named in a provisional application, each named inventor must have made a 
contribution, individually or jointly, to the subject matter disclosed in the provisional application. " All that § 1.45(c) 
requires is that if someone is named as an inventor, that person must have made a contribution to the subject matter 
disclosed in the provisional application. IVhen applicant has determined what the invention is by the fding of the 35 U.S. C 
111(a) application, that is the time when the correct inventors must be named. The 35 U.S.C. 111(a) application must have 
an inventor in common with the provisional application in order for the 35 U.S.C. 111(a) application to be entitled to 
claim the benefit of the provisional application under 35 U.S.C. 119(e). Notice of April 14, 1995, 60 Fed Reg. 20,195, at 
20,208. 

See37C.F.R.§1.53. » 
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I. 



JEer 

GIVEN NAME 



MIDDLE INITIAL OR NAME 



jaOLM 

FAMILY (OR LAST) NAME 



2. 



Tnmas 

GIVEN NAME 



MIDDLE INITIAL OR NAME 



FAMILY (OR LAST) NAME 



3. Residence address(es) of the inventor(s), as numbered above (37 C.F.R. § 1 .5 l(c)(l)(iii)): 

1. nnrndflk Parkvftj j;4, T)K -272n Vanlwsej T>enmark . 

2. Mnllftvaftgfit ^({j TOC^28nO T.yngby, Denmark ^ 

4. The title of the invention is (37 C.F.R. § L51(c)(l)(iv)): 
PHARMACEUTICAL COMPOSmONS COMPRISING LERC ANIDIPINE 

5. The name, registration, customer and telephone numbers of the practitioner (if applicable) are (37 
CF.R.§1.51(c)(l)(v)): 

Name of practitioner: Peter F, Corless . 

Reg,No._333fifl Tel. (617)439-4444 

Customer No. 21874 



[ ] A power of attorney accompanies this cover sheet. 

6. The docket number used to identify this application is (37 C.F.R. § 1 .51(c)(l)(vi)): 
Docket No. 61069-P (45579) 

7. The correspondence address for this application is (37 C.F.R. § 1.51(c)(l)(vii)): 

EDWARDS & ANGELL, LLP, P,0, BOX 55874, Boston, Massachusetts 02205 

8. Statement as to whether invention was made by an agency of the U.S. Government or under contract 
with an agency of the U.S. Government (37 C.F.R. § L51(c)(l)(viii)). 



(complete the following, if applicable) 
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This invention was made by an agency of the United States Government, or under contract with an 
agency of the United States Government. 

[X]No 
[] Yes 

The name of the U.S. Government agency and the Government Grant Number are: 

9. Identification of documents accompanying this cover sheet: 

A. Documents required by 37 C.F.R. §§ 1.51(c)(2).(3): 

Specification: No. of pages: 54^ 

lirawings: No. of sheets: 1 — 

Additional documents: 



Note: See37CF,R.§lJL 

[ ] Power of attorney 
[ ] Assignment 

NOTE: Provisional applications may be filed in a language other than English as set forth in existing § 1, 52(d). However, an 
English language translation is necessary for security screening purposes. Therefore, the PTO will require the English 
language translation and payment of the fee mandated in § i. 52(d) in the provisional application. Failure to timely submit 
the translation in response to a PTO requirement will result in the abandonment of the provisional application. If a 35 
use I J 1(a) application isfded without providing the English language translation in the provisional application, the 
English language translation will be required to be supplied in every 35 U,S.C. IJJ(a) application claiming priority of the 
non-English language provisional application. Notice of April 14, 1995, 60 Fed, Reg, 20J95, at 20,209. 



10. Fee 

The filing fee for this provisional application, as set in 37 C.F.R. § 1.16(k), is $160.00, for other than a 
small entity, and $80.00, for a small entity. 

[ ] Applicant is a small entity. 
[X] Applicant is not a small entity, 

NOTE: "A,., statement in compliance with existing § 127 is required to be fded in each provisional application in which it is 
desired to p(^ reduced fees. " Notice of April 14. 1995, 60 Fed. Reg 20,195, at 20,197. 

11. Small entity statement 

[ ] Applicant's state that this is a filing by a small entity under 37 C.F.R. §§ L9 and 1 .27. 
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12. Fee payment 

[X] Fee payment in the amount of $160.00. 

[ ] No filing fee is to be paid at this time. (This and the surcharge required by 37 C.F.R. § 1.16(1) can 
be paid subsequently.) 



13. Method of fee payment 

[X] Check in the amount of $160.00. 

[ ] Charge Account No ,intheamount of $ 

A duplicate of this Cover Sheet is attached. 

Please charge Account No. 04-110-^ for any fee deficiency. 



Date: March 16, 2004 

Customer No. 21874 

Peter F. Corless (Reg. No: 33,860) 
EDWARDS & ANGELL, LLP 

Tel.: (617) 439-4444 PO BOX 55874 

Boston, MA 02205 
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Express Hail Label No. 
EV438978097ns 

P10826/P10713 Lsrcanfcflpine 1 
Phannaceutical compodltions comprising fereanldlplne 

Pleld of the invention 

The present invention relates to a controlled release pharmaceutical composition that 
achieves stow release of lercanwipine over an extended penod of time, sufficient 
bioavailability to enable a once daily dosing after oral aaminlstratlon, significantiy 
reduced food effect and Increased bioavailability compared to commercfaily avaHable 
lercanldiplne containing products. Furthermore, compositions according to the 
inventton are expected to reduce pealc related side effects. 

In particular the Invention relates to solid phamiaceutical compositions comprising 
lercanldiplne dissolved in a solid carrier fSjrmulated for oral administration and 
controlled release of lercanldiplne. 

15 BacEtground of th® invention 

Lercahfdipin© is a dihydropyrldlne calcium antagonist. As other caidum channel 
antagonists; itiotors blood pressure by relaxing arteriolar smooth muscle, which 
decreases peripheral vascular reslsiance. Lereanidipine produces no negative cardiac 
inotropismand only mild wlieK tachycardia, it has a high affinity for and competitively 

20 antagonizes the dihyropyridlne subunlt of the L-type calcium channel. 

Calcium channel antagonists are regarded as safe and have proven to be effective in 
all types of hypertension. Lercanldiplne is a new type of calcium antagonist of the 
dlhydropyridlne class. which has demonstrated a powerful hypotensive effect and long 
duration of action in preclinical studies. Lerxanldiplne has been well tolerated In doses 
up to 30 mg and decreases blood pressure in a dose^ependent manner. 

Calciuif) antagonists are contemplated to be renal protector due to their 
antihypertensive acHon-Sutai potential has been demonstrated in renal insuffictency 
and toxicity caused by cancer chemotherapy, radiocontrast agents, cyclosporine 
aminoglycoside antibiotics. Calcium antagonists may also have protective effect 
donor kidneys In kidney transplantation. 



25 



30 



or 
on 



35 



Lereanidipine (methyl 1.1-N-trimethy|,N.{3,3KliphenyIpropyi) aminoelhyl l.4dihydro 6- 
dlmetHy|.{3-nitrophenyl)pyridinB^.5-dicarboxylate) Is a highly lipophilic dihydropyiidine 



calcium antagonist with long duration of action and high vascular selBdlvity. The 
fomnula is 




and the molecular weight Is about 512. 

Lercanidlplne Is nomially used in a dose of 10 mg to 20 mg once daily, the maWmum 
dose lieing about 30 mg daily. Lercanidipine is used for treating mild to moderate 
ivpertenslon and Is also expected to be useful In angina pectoris. It has also been 
beneficial In elderiy patients with isolated systolic hypertension. The recommended 
starting dose of lercanidlplne is given by mouth 10 mg once daily before fbod 
increased, if necessary, after at least 2 weeks to 20 mg dally. Lercanidlplne Is rapidly 
absorbed following oral administration and peak plasma levels occurring 1.5-3 houre 
following dosing, but it undergoes extensive saturable first-pass metabolism. The 
absorption is Wghly dependent on food intake. I.e. simultaneous intake of food 
Increases the amount absorbed markedly (3-4 times). Lercanidipine is rapidly and 
wUely distributed. It is more than 96% bound to plasma proteins. Lercanidipine is 
extensively metabolized to Inactive metabolites and about 50% of the oral dose is 
excreted in urine. The terminal elimination Is about 2-5 hours. Leraanidipine Is a 
substrate for CYP3A4 and Is metabolized In the liver via CYP3A4 to a number of 
inactive metabolites that is eflminated via the kidneys. Elimination is essentially via the 
hepatic routs. 



By virtue of Its high lipophilicity end high membrane coefflcient. lercanidipine Is said to 
oomb&iB a short plasma half-life with a long duration of action. Thus, the distribution of 



3 

the drug into membranes of smooth muscle cells results In membrane controlled 
phamiacokinefics characterized by a prolonged pharmacological effed. !r) comparison 
to other caldum antagonists, lercanldlpine Is characterized by gradual onset and 
longer-lasting durafion of action despite decreasing plasma levels. 

Lercanldlpine is commercially available from RecordatI S.pA (iVIilan. Italy) and can be 
prepared as described in EP 163016 and US 4705797 (both to ReconJati S.pA). 

As mentioned above, lercanldlpine is administered orally and Is therefore absorbed 
from the gastrointestinBl tract. It has been observed that the absorption is influenced by 
the simultaneous Ingestion of food. Thus, the extent of lercanldlpine absorption (AUC) 
was greatest when It was taken orally together with a meal. This observation Indicates 
that absorption is not complete after the recommended dose regimen, In which 
lercanldlpine Is taken without food. Accordingly, there is a need for increasing the 
bioavailability of oral dosage forms containing lercanldlpine, so as the absorption In 
fasted state is equal or close to the absorption observed in the fed state. This type of 
formulation, together with a once daily administration (a controlled release fomiulatfon) 
would be highly appreciated, as It would improve the patient compliance slgnHIcently. 

In general, it is known that the absorption and btoavaHabOity of a therapeutlcaily active 
substance can be affected by a variety of factors when administered orally. Such 
factors include taking the medlcatton together with food In which case the absorption 
can either be reduced or enlarged. In the case of Lercanidipine the amount absorped, 
when taken together with a meal, is 3 to 4 times larger than if taken without food. This 
makes absorption Irregular. The recommended dosing regime state that the product 
must be taken prior to a meal, the cause of which could be to avoid high peak levels 
wJth accompanying hypotension and/or headache. If this food-effect is reduced or 
negated; the dose might be lowered and fte plasma levels more, reproducible. It Is 
contemplated that a once daily formulation of lercanldlpine, according to the Invenlion 
might be taken any hours of the day. Ind^endently of meals and will secure 24 hours, 
reprodudbie ttienapeuflc plasma level of Lercanldlpine. 

Lercanldlpine Is a substrate for cytochrorhe P450 IIIA4 (CYP3A4) Isoenzyme; Many 
drug substances are substrates for P450 IIIA4 (CYP3A4) isoenzyme and P- 
glycoprotein and are extensively metabolized by the CYP3A4 isoenzyme in the gut wall 
and liver. Therefore, absorption and the subsequerit elimination of systemicaBy 
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absorbed drug substances that are such substrates (e.g. fercanldipfne etc.) may be 
mnuenced by other drug substances that affect this Isoenzyme. Inhibitors of CYP3A4 
may decrease the metabolism of e.g. leitanldlpine and mcrease the drug levels, while 
inducers of CYP3A4 may increase the metabolism and decrease drug levels. 
Accordingly, drug substances like e.g. lercanidlplne may be administered together with 
one or more CYP3A4 inhibitors like e.g. grapefmit juice in order to improve the overaH 
bioavailability. 

For oral administration, lercanidipine Is currently fomiuiated and mariceted as tablets 
containing 10 mg under the trademark ZanidipGIn some European countries. 

. Thers remains a need for new pharmaceuticat compositions comprteing lercanidlplne 
and releasing lercanidlplne in a controlled manner so as to prolong the therapeutic 
effect after a single dose to obtain a better therapeutic effect during day and night 
15 Furtiiemiore. there is a need for new lercanidlplne compositions exhibiting sufflclentor 
Increased bioavailability of the active compound and/or reduced or eliminated food 
effect, in particular It Is desired to obtain a larger uptake of the active compound, and 
this may in turn provide for a reduction of the administered dose and/or dosages, which 
in turn lead to a better pallsnt compliance SIncia lercanidipine has been shown to 
20 exhibit adverse side effects the latter is also an Important objective. Further, 
pharmaceutical compositions comprising . lercanidlplne and exhibiting a higher 
bioavailability of this compound may allow a reduction in thedose or dosage units 
taken by a patient, e.g. down to a single dose dally or less frequent and may also 
reduce or negate the need for food to be takes at another point of time than with the 
25 dosage forni thereby allowing patients more freedom on when the drug Is taken. 
Furthemwf©, it Is contemplate that fluctuations In the plasma concentration versus 
fime profile may be reduced due to a mari«d reduction in peak plasma concentration 
virtiile the plasma eoncentratton is maimalned at a theiapeuUc level for an extended 
period of time. 



30 



The Invention is not limited to lercanidipine. but It also covers lercanidipine in 
•combination with: 

Carbonic anhydrase inhibitors like acetazolamlde, dictorphenamkte, methazoiamlde 

35 Loop-diuretics, like furosemide, bumetanlde. ethacrynic add, azosemlde, muzollmine. 
piretanlde, tripamide and torsemlde etc. 
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Inhibitors of Na and K symport, like liydrochlorthlazlde, bendroflumethlazlde, 
idilorolhiaade. hydroflumethazlde, metfiydothiazidB. polythlazlde, trlclormetharid©, 
chlortlialldone, indapamide. metolazone, qulnefhazone etc 

5 

inhibitors Of renal ephitelial Na channels, like amiloride. triamterene 

Mineratocorflcofds, like spironolactone, canranone. potassium canrenoate etc. 

10 Angiotensin inhibitors like, losartan. candesartan, irtesartan, kssartan. eprosartan, 
ielmisartan and valsartan eta 

ACE inhibitors like, trandolapril, ramipril, lislnopril, benazeprfl, captivrii.enaiaprfl, 
enalaprilat. fosinopril, moexipril. quinapril, perindopril, etc. 

15 

Ca** channel blockers Ilk© amiodipine. bepridil. dlltiazem, felodipine. isradiplne 
Nifiadlplne, nicardipine, nimodipine, nisoldipine, verapamil etc. 

Sympafolytic agisnts like Methyldopa, ctonWIne. guanabenz. guanfacinei guanadrel. 
20 reserpine, meth^no^ne,- 

Vasbdilatators like hydrazine, mino;ddil, nltroprusside, diazoxide 

Statins like, simvastatin, pravastatin, mevastafin. lovastaHn, fluvastatin, Atowastatln. 

cerivastatin, etc. 

25 

Rbrates like fenoflbrate. doflbrate. gemfibrozil, bezafibrate and Ciprofibrate 

Oral antkftebetics, like tolbutamide, chlorpropamWe, tolazamide, acetohexamide, 
glyburWe. gllbenclamide, gflpizkie. glidazide, glimlperfde. replagnnide,nategllnlde. 
30 metformin, roslglitazone, pioglitazone. 

Beta adrenergic receptor antagonists likei atenolol, nadolol, timolol, pindolol, labetatol, 
esmolol. acebutolol, bisoprolol. sotalol. propranolol, cawediloi, metoprold etc. 



35 Deeeriptlon of the invention 

As mentioned above, there is a need for developing phamiaceutical lercanldipine- 



Ai<Dinni3 A/ 9 



Ifi008/0S7 



containing compositions notably for oral use that lead to an Improved treatment of 
conditions with tercanidipine. A corvtroHed release fonmilatlon with Improved 
bioavailabnity win lead to an Improved treatment tiecause It wfll be possible to obtain 
tlie same therapeutic response with a single dosing of lercanldlplne once daHy, 
B possibly with a lower dally dosing (compared to commercially available Zanidlp® 
tablets). This in turn may lead to a reduction in dose-related side effects. Furttiennora a 
controlled release fbrmulatlon Is expected to reduce the peak values on the plasma 
cun«s and secure 24 hours trough level above the therapeutic plasma concentration. 

10 TTie present Invention provides phannaceuiical compositions and solid dosage forms 
for improved treatment of conditions that respond to iercanidipine therapy and to 
•combinations of ldreanldiplne.and other anti hyportenslon. anti Ischemic, anti diabetes. 
anB obesity, and cholesterol- or lipld-lowering agents, in one embodiment, the Invention 
relates to phamjaceutlcal compositions comprising lercanldlplne with one or mora 

15 dmgs of the above mentioned classes of therapeutic agents. 

In anoflier embodiment the invenflon relates to products of lercanldlplne alone. 
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In the present context, the term Iercanidipine • encompasses any relevant derivative or 
analogue of lercanldlplne including, when relevant, phamiacauticaliy acceptable salts, 
solvates, complexes and prodmgs thereof. The tem» also Includes any stereoisomer. ' 
enantlomer. isomsr fonn thereof as well as lercanldlplne in any crystal, amorphous or 
polymorphous form. A composition of the Invention may also include one or more 
further therapeutically^ prophylactiCally and/or diagnostically active substances. 



In one aspect, the present invention relates to a phamfiaceutlcal composition In 
particulate form comprising lercanipldine together with one or more pharmaceutlcally 
acceptable excipient. wherein the composition upon oral admlnisfration to a mammal In 
need thereof exhibits an AUC/AUCc«w value of at least about 1 .1 . the AUC values 
30 being determined under similar condltlonB. The iompositlon used as a control is given 
in the same dosage and is a commercially available Iercanidipine composition Intended 
for oral administration, in the present context, the control composition is Zanldip® 
tablets. 

35 As It appears from the Examples herein the bioavanability obtained after administration 
of a composition according to the invention is markedly improved. Thus, in speclflc 



embodiments, the AUC/AUCconimi value is at least about 1 .2, such as, B.g., about 1.3 or 
more, about 1 .5 or more, about 1 .75 or more, about 1 ,8 or more, about 1.9 or more, 
about 2.0 or more, about 2.5 or more, about 2.75 or mora, about 3.0 or more, about 
3.25 or more, about 3.5 or more, about 375 or more, about 4.0 or more, about 4,25 or 
more, about 4.5 or more, about 4.75 or more, or about 5 or more, the AUC values 
being determined under similar conditions. 

After oral administration of a pharmaceutical composition according to the present 
invention It is contemplated that the plasma concentration versus time profile show an 
extended period of time In which the plasma concentration is maintained within the 
therapeutic window (i.e. the plasma concentration leads to a therapeutic effect) without 
leading to side effects. Thus, a reduction in peak concentration may also be observed. 
In a specific embodiment, It may be of Interest to provide a pharmaceuflcal composition 
(In particulate or e.g. tablet fonn) comprising lercanidipin© together with one or more 
phannaceulically acceptable exclplent, wherein the composition upon oral 
administration to a mammal In need thereof release lercanidlplne or a derivative or 
analogue thereof in a cbntrolled manner and exhibits a Cmax that Is at the most about 
95% of that of Cn«c for Zanidip© tablets such as, ag.» at the most about 90%, at the 
most about 85%; at the most about 80%, at the most about 75%; at the most about 
70%, at the nwst about 65%, at the most about 60%, at the most about 55%, at the 
most about 50%, at the most about 45% or at the most about 40%. 

However, a reduction in peak concentration should not lead to a decrease In 
therapeutic effect. Accordingly, the preserit Invention also relates to a pharmaceutical 
composition, whenain Wm Is at least about 2 hours, such as. e.g., at least about 3 
hours, at least about 4 houfSr at least about 5 hours, at laast about 6 hours, at least 
about 7 hours, at least about 8 hours, at least about 9 hours, at least about 10 hours, at 
least about 12 hours, at least about 14 hours, at least about 18 hours, at least about 18 
hours or at least about 20 hburs. Furttienhore or moreover. In one embodiment a 
composlflon according to the invenfion has a [Cmax - Q (t Isiat least 6 hours and at 
the most 16 hours, normally t Is set to 12 hours)] that is less than that of Zanidiptg) 
tablets under the same condifions. If C^m for Zanldip® tablets is set to 100 then C<iin of a 
composition according to the invention may be 90 or Isss such as, e,g.. about 85 or 
less, about 80 or less, about 75 or less, about 70 or less, about 65 or less, about 60 or 
less, about 55 or less, about 50 or less, about 45 or less or about 40 or less. 
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Thus, ft has been found that the phannaceutical compositions according to the 
Invention exhibit surprisingly higher bloavallabill^ compared to commerdally avaHable 
formulations such as Zanidip®. In fact the bioavailabBity of iercanldipine can according 
to the invenfion be increased by over 3^ times compared with the said commerdally 
5 available product Accordingly, the currant daily frequency of dosing may be reduced 
by administration of a composition of the invention. It is contemplated that the cuirant 
daily dosing once or twice daily can be reduced to a once dally or even once ©very 
second day dosing. 



10 A pharmaceutical composition according to the invention releases iercanidipine in a 
controlled manner In onJerto extend the therapeutic action of leixanldipine. In a 
particularly Interesting aspect, the composition Is in the form of a tablet The release 
may suitably be pH independent. e.g. by providing the composition with a controlled 
release coating such as, e.g. a cellulose based coating like e,g. ethylcelluiose, or by 

15 use of a controlled release matrix. A combination may of course also be employed. 

In the present context the terms 'controlled release" and "modified release* are 
intended to be equivalent tennre covering any type of release of the active substance 
from a compo^tion of the Invention that is appropriate to obtain a specific therapeutic 
20 or prophylactic response after administration to a subject A pemon sIcIHed in^ the art 
knows hmv contr^ed release/medified release differs from the release <rf plain tablets 
or capsules. The temis "release in a controfled manner or "release tn a modified 
manner" have the same meaning as stated above. 

25 The tenns controlled release/modified release include slow release {that results in a 
lower Cmsx and later Ux-'but tu is unchanged), extended release (that results in a lower 
Cmw. later tn,a^ but apparent tjj is longer); delayed release (that result in an unchanged 
Cmx. but lag time and, accordingly. \^ is delayad. and tj* is unchanged) as well as 
puisatae release, burst release, sustained release, prolonged release, chrono- 

30 optimized release, fast release (to obtain an enhanced onset of action) etc. included In 
the tenns is also e.g. utiBzafion of specie conditions wlthh the body e.g. differant 
auymes or pH changes in order to control the r^ease of the drug substence. 

In general, the change in bioavailabill^ and/or the changes in other bloavaiiabilify 
35 related paramsters are normally determined by in vif/o sftjdies in a suitable animal 
model testing the compositions in question together with e.g. Zanidip® or a similar 
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commerdally available lercanldipine-contalnlng product The use of a dog model for 
establishing evidence of the bloavailabilit/ of certain formulations is general practice in 
the pharmaceutical industry. 

The studies relevant for lercanidipine are non-randomized, cross-wer studies, where 
each dog Is it's own control. Four dogs, and four treatments are normally applied. As 
no IV Injections are given, the bioavailabilities obtained are relative. 

Further it has surprisingly been found that simultaneous food Intake In orter to obtain a 
maHmal uptake of lercanidipine is not necessary, thus being significantly reduced or 
even completely abolished. 

Thus, Ih© phannaceuflcal compositions according to the invention provide s^nHIcant 
higher bioavailability of lercanidipine, which may reduce lhe daily intake of 
lercanidipine. reduce the administration frequency, improve the therapeutic efficacy 
and reduce or abolish the influence of food on the absorption, which provide for a 
higher degree of freedom tor the recipient of the phannaceuticai compositions, and 
corjsequently the patients acceptance and/or compliance may bo significantly 
Improved. Furthermore, the compositions provide a reduction in side effects, especially 
side effect related to a high peak concentration and provide for an extended release of 
lercanidipine leading to a better therapy such as. e.g., admlnistiation once daily with 
improved therapeutic efficacy. 

As mentioned above, besides Improving the overall bioavailability, one of the major 
challenges with respect to formulation of lercanidipine compositions is to avoid an 
adverse food effect In general, lercanidipine is much better absorbed when it is 
administered oraHy together with food. A great variation in bioavailability Is therefore 
seen following administration with or without food. This dependency makes it difficult to 
give precise guMelines as to how large a dose that should be administered and, 
furthemiore, it requires Infonnatlon to the patient about the dosing regime. The present 
Invention aims at providing compositions wherein the adverse food effect is reduced. 
Thus, the present invention provides a composition, which does not exhibit a significant 
adverse food effect after administration of the composition to a mammal In need of 
such a treatment as evidenced by a value of (AUCfej/AUCU*) of at least about 0.85 
with a lower 90% confidence limit of at tecist 0.75. 
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More specifically, a pharmaceutical composition according to the invention had a value 
of (AUCfed/AUCftsted) of at the most about 3, such as, e.g. at the most about 2.5, at the 
most about 2.0, at the most about 1.S, at the most about 1, such as, e^g., about 0.9 or 
more, about 0.96 or more, about 0.97 or more or about 1 or more such as, e.g., up to 
5 about 1 .1 or up to about 1 .2. 

A further advantage of a composition of the present Invention Is the possibility of 
obtaining an effective therapeutic response with a decreased dosage and/or a 
decreased administration frequency compared to traditional oral treatment 

1 0 Accordingly, upon oral administration to a mammal In need thereof a pharmaceutical 
composttion according to the invenfion releases lercanidlpine In a contft)llBd manner 
and the composWon Is essenttaliy bloequlvalent with Zanidip® or a similar 
commercially available larcanidipine-contalnlng product when administered in a dose 
that Is at the about most about 85% w/w such as. e.g., at the most about 80% wAv. at 

16 the most about 75%, at the most about 70% w/w, ai the most about 65% w/w, at the 
most about 60% w/w. at tine most about 55% w/w or at the most about 50% w/w of the 
dose of jercanidipine administered in the form of Zanidip® or a similar commercially 
available tercanidlplne^ntalnlng product. 

20 Parameters often used In bioequivalence studies are tm«^ AUCwntoiiy, AUCo-i- = 
Other relevant parameters may be Wgo, Wts and/or MRT. Accordingly, at least one of 
these parameters may bs applied when determining whether bioequivalence Is 
present. Furthentiore, in the present context, two compositions are regarded as 
bloequlvalent If value of the parameter used Is within 80-125% of that of Zanidip® or a 

25 similar commercially available lercanldlpine-contaihing product used in the test 

In the present context "tj^w" denotes the time to reach the majdmal plasma 
concentration (CbaJ after administration; AUCo-wmiiy denotes the area under the plasma 
concentration versus time curve from time 0 to infinity; AUC<u denotes the area under 
30 the plasma concentration versus time curve ft-om time 0 to time t; W50 denotes the time 
where the plasma concentration is 50% or more of Crna^ W75 denotes the time where 
the plasma concentration 1$ 75% or more of Cm«; and MRT denotes mean residence 
time for iercanldipins (and/or a derivative and/or an analogue thereof). 

35 in some embodiments of the Invention, the compositions are designed to release 
lercanidlpine in a pH-dependenfmanner so as to avoid release In the stomach and 
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delay the release until the composiGon after oral administration passes the stomach 
and reaches ihe small Intesfine. Delayed release is mainly brought about by some kind 
of enteric coating. Whereas semipermeable coating win show some kind of delayed 
release, it does not preciously enough "delay" release. Addlflonally It requires a certain 
5 amount of time to release the content. The coating may be a pH dependant coating. 
This type of coating is very resistant to release of drug until a certain pH is reached 
Within very few 1/10'th of pH, the film alters properties and becomes permeable. 
Examples of pH-sensltlve polymers, which are relatively Insoluble and imparmeable at 
the pH of the stomach, but v\>hldi are more soluble and pemieable at the pH of the 
1 0 small intesfine and colon Include, but not limited to; 

■polyacrylamldes, phthalate derivatives such as acid phthalates of carbohydrates, 
amylose acetate phthalate. cellulose acetate phthalate. other cellulose ester 
phthalates. cellulose ether phthalates, hydro)vpropy!cellulose phthalate, 

15 hydroxypropyiethylceUuIose phthalate, hydroj^ropylmethylcellulose phthalate, 
methylceliutese phthalate, polyvinyl acetate phthalate. polyvinyl acetate hydrogen 
phthatetSk sodium cellOlose acetate phthalate, starch acid phthalate, styiBne-maleIc 
acid dibu^l phthalate copoiymer. s^ne^maleic acki polyvinyracetate phthalate 
copolymer, slyrene and maleic ack) copolymers, polyacrylic add. derivatives such as 

20 acryflc acid and acrylic ester copolymers,; polymethaciyRc acid and esters thereof, poly 
acrylic methacryllc acid-.copolymers,:shellac, and vinyl acetate and wotonic acM 
copolymers. 

pH-sensItive polymers of specific interest Indude shellac; phthalate derivatives, . 
25 particularly cellulose acetate phthalate, polyvinylaoetate phthalate, and 

hydrajQfpropylmettiyiceliulose phthalate; polyacrylic add derivatives, particularly 
poiymethyl methaeryldte blended with aciylfc acid and acrylfc ester copolymers: and 
vinyl acetate and cfotonic add cc^olymers. - 

30 Increasing the bioavailability, the Area Under the Curve, will normally reduce the intra- 
and Inter- variability related to absorption of a drug substance. This Is particularty true; 
whenever the low and Impaired bioavailability Is a consequence of poor water sdubiH^. 
It Is contemplated that compositions according to the invention will provide CVs or^ 
Area under Curve data that are smaller than or equivalent with Zanidip® and ilka 

35 products. 
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Furthermore. It is envisaged that a pharmaceutical composition comprising 
lercanidlpine together with one or more pharmaceutlcally acceptable excipient - and 
wherein the cornposlflon upon oral administration to a mammal In need thereof 
rtieases lercanidiplne or an analogue tfiereof In a controlled manner (dependent on the 
design of the compositfon, this may be a phMependant or a pH-independent manner) - 
reduces Inter- and/or intra-indmdual variations compared to those of Zanidip® 
administered under the same conditions and In a dose that proWdes an equivalent 
therapeutic effect. 

In a specinc aspect, the Invention provides a pharmaceutical composition or a solid 
dosage fomi that releases lercanidlpine and/or a derivative or analogue thereof In an 
extended manner so as to enable a long maintenance of the therapeutic effect. 
Accordingly, the Invention relates to a pharmaceutical cornposlflon (e.g. In particulate 
or in a solid dosage unit forni like e.g. tablets or capsules) fbmj comprising 
lercanidlpine together with one or more pharmaceutlcally acceptable exdplent. wherein 
the composition upon oral administration to a mammal In need thereof in a controlled 
manner releases at least about 50% w/w of the total amount of lercanidlpine and/or an 
analogue thereof within about .15 hours such as, e.g., within about 12 hours. 

In specific embodiments; of the Invention, a composition rateases lercanidiplne 
according to In one or more of the following requirements. The release m^ be In vivo 
in the gastrblntesMnal tract and/or in v*o.«8 tested by a suitable in vi&« dissolution test 
e.g. according to Ph.Eur. 

I) At least about 50% w/w lercanidlpine Is released after at least about 2 hours, such 
as, e.g., at least about 3 hours, at least about 4 hours, at least about S hours, at feast 
about 6 hours, at least about 7 hours, at least about 8 hours, at least about 9 hours, at 
•least about 10 hours, at least about 11 hours, at least about 12 hours, at least about 13 
hours, at least about 14 hours, at least about 15 hours, at least about 16 hours, or at 
least about 17 hours, and/or 

li) at least about 60% wAw lercanidlpine is released after at least about 2 hours, such 
as. e.g., at' least about 3 hours, at least about 4 hoOrs, at least about 5 houre, at least 
about 6 hours, at least about 7 hours, at least about 8 hours, at least about 9 hours, at 
least about 10 hours, at least about 1 1 hours, at least about 12 houra. at least about 13 



10 



13 

hours, at least about 14 hours, at least aisout 15 hours, at least atjout 16 hours, or at 
least about 17 hours, and/or 

ill) at least about 70% wAv lercanidipine Is released after at least about 3 hours, such 
as, e.g., at least about 4 hours, at least about 5 hours, at least about Q hours, at least 
about 7 hours, at least about 8 hours, at least about 9 hours, at least about 10 hours, at 
least about 11 hours, at least about 12 hours, at least about 13 hours, at least about 14 
hours, at least about 15 hours, at least about 16 hours, at least about 17 hours, or at 
teast about 18 hours, and/or 



W) at least 80% wAw lercanidipine is released after at least 4 hours, such as. e.g., at 
least 5 hours, at teast 6 hours, at least 7 hours, at least 8 hours, at least 9 hours, at 
least 10 hours, at least 11 hours, at least 12 hours, at least 13 hours, at least 14 hours, 
at least 15 hours, at least 16 hours, at least 17 hours, at least 18 hours, at least 19 
15 hours or at least 20 hours and/Of 

V) at least 85% w/W such as, e.g., atleast about 90% w/W or at least about 95% wAv 
lercartldlplne Is released after at least 5 hours, at least 7 hours, at least 6 hours, at 
least 9 hours, at least 10 hours, at least 11 hours, at least 12 hours, at least 13 hours, 

20 at least 14 hours, at least IS hours, at least 16 hours, at least 17 hours, at least 18 
hours, at least 19 hours, at least 20 hours, at l^st2l hours, at least 22 hours, at least 
23 hours, or at least 24 hours, and/or 

VI) at the most about 20% w/w is released within about 10 hours such as, e.g., within 
25 about 9 hours, within about 8 hours, within about 7 hours, within about 6 hours, within 

about 5 hours, within about4 hours, within about 3 hours or within about 2 hours, 
and/or 

viO at the most about 30% wAv is released wi«iin about 12 hours such as. e.g., within • 
30 about 1 1 hours, within about ia hours, within about 9 hours, within about 8 hours, 
within about 7 hours, within about 6 hours, within about 5 hours, within about 4 hours, 
or within about 3 hours, and/or 



35 



• vili) at the most about 40% wAv is released within about 13 hours such as, e.g.. within 
about 12 hours. within about 1 1 hours, within about 10 hours, within about 9 hours. 
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wthin about 8 hours, within about 7 hours, within about 6 hours, within about 5 hours, 
or within about 4 hours, and/or 

\y) at the most about 50% w/w Is released within about 14 hours such as, e.g., within 
5 about 13 hours, within about 12 hours, within about 11 hours, within about 10 hours, 
within about 9 hours, within about 8 hours, within about 7 hours, within about 6 hours, 
within about 5 hours, or within about 4 hours, and/or 

x) at the most 1 5% w/w is released within the first hour after administration or after start 
10 of the in vitro dissolution test, and/or 

xl) at the most ao% w/w is released v»ithlh 2 hours after administration or after start of 
the In vibo dissolution test, and/or 

15 5di) at the most 25% wAv such as, ag., from about 5% to about 2S% w/w Is released 
within 3 hours after administration or after start of the In vitm dissolution test, and/or 

xiil) at the most 30% w/w such as, e.g., from about 10% to about 25% w/w is released 
within 4 hours after administration or after start of the in vitro dissolution test, and/or 

20 : . 

)dv) at the most 48% w/w such ds, e.g., from about 20% to about 45% w/W \t released 
within 6 hours after administration or . after start of the to viftx) dissolution test, and/or 

XV) at the most 55% w/w such as. e.g., from about 36% to about 55% w/W is released 
25 within 8 hours after administration orafter start of the In vitro dissolution test, and/or 

xvl) at the most 70% wAv such as, e.g., from about 35% to about 70% w/w is released 
vrtthin 10 hours after administration or after start of the in vitro dissolution test, and/or 

30 xvii) at the most 80% w/W such as, 8.g., from about 40% to about 80% w/W Is released 
within 12 hours after administration or after start of the in vitro dissolution test, and/or 

In other specific embodiments, upon oral administration to a mammal in need thereof a 
composition according to the invention releases at least about 50% w/w of the total 
35 amount of lercanidlplne and/or an analogue thereof within about 1 0 hours such as, e,g., 
within about 8 hours, within about 6 hours, within about 4 hours or within about 3 houre. 
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In a further embodiment, upon oral administration to a mammal in need thereof a 
phannaceub'cal ooinposl&on according to the invention releases at least about 55% 
w/w such as. e.g., about 60% w/w or more, about 65% w/w or more, about 70% w/W or 
5 more, about 75% w/w or more or about 80% w/w or more of the total amount of 
lercanidfptne and/or an analogue thereof within about 15 hours such as. e.g., within 
about 12 hours, within about 10 hours, iMthin 8 hours or wtthin about 6 hours. 

Furthermore or altemaflvely, at least about 50% wAv of the total amount of 
10 lercanldlplne and/or an analogue thereof Is released within 15 hours such as. e,g., 
within about 12 hours, when tested In an in vitro dissolution test and employing a 
dissolution medium oompiising a buffer having pH 7.5. Guidance for a suitable 
dissolution test is described in the Examples herein, but variafions with respect to the 
specific method employed and the Ingredients contained in the dissolution medium etc. 
15 are within the scope of the present invention. A person skilled in the art will know how 
to carry out a suitable dissolution test e.g. with guidance from USP, Ph.Eur. and the 
like. Suitable conditions for the In vitro dissolution test are employing USP dissolution 
test (paddle method) and a buffer pH 7.5 containing 0.76% sodium lauryl sulfate as 
dissolution medium: 

20 

In other embodiments, the tbilowing conditiorts are fulfiiled with respect lo in vi^ 
dissolution test: 

i) at least about 50% w/w of the total amount of lercanidlplne or an analogue thereof Is 
25 released within about 1 0 hours such as, e.g., within about 8 hours, within about 6 
hours, within about 4 hours, within about 3 hours or wKhIn about 2 hours, when tested 
In an in vitro dissolution test and employing a dissolution medium comprising a buffer 
having pH 7.6 

30 il) at least BboxA 50% w/\tf of the total amount of lercanldlplne or an analogue thereof is 
released vrithin about 1.5 hours such as, e.g.. within about 1 hour, within about 0.76 
hours, withfn about 0.5 hours or within about 20 minutes, when tested in an in vitro 
dissolution test and ampfoying a dissolution medium comprising a buffer having pH 7.5. 

35 iii) at least about 55% w/w such as, e.g., about 60% w/W or more, about 65% w/w or 
more, about 70% w/w or more, about 76% w/w or more or about 80% w/w or more of 
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the total amount of JercankJIpfne orari analogue thereof is released wlOiln aboutIS 
hours such as. e.g„ wrthin about 12 hours, within about 10 hours, within 8 hours or 
within about 6 hours, when tested In an in vitro dissolution test and employing a 
dissolution medium comprising a buffer havftig pH 7,5 

5 

iv) at least about 55% w/w such as. e.g., about 60% w/w or more, about 65% wAv or 
more, about 70% w/W or more, about 75% wAv or more or about 60% w/w or more of 
the total amount of lercanldipine or an analogue thereof is released within about 5 
hours such as, e.g., within about 4 hours, within about 3 hours, within about 2 hours. 
10 within about 1 hours or within about 30 minutes, when tested In an in vitro dissolution 
test and employing a dissolufion medium comprising a buffer having pH 7.5, and/or 

V) at least about 20% w/w such as, e.g., at least about 25% w/W, at least about 30% 
w/w, at least about 35% w/w or at least about 40% w/w of the total amount of 
15 lercanidiplna or an analogue thereof Is released within the first 3 hours such as, e.g.. 
within the first 2 hours or within the first hour when tested in an in vitro dissolution test 
and employing a dissolution medium comprising a buffer having pH 7.5. 

hi an interesSng embodiment, the composition is designed to have a delayed release of 
20 lercanldipine and/or an analdgue^theraof. Therefore, the Invention also includes a 
pharmaceutical compositidn comprising lercanldipine and/or an analogue thereof 
together with one or more phamiaceutically acceptable exdptent wherein the 
composition upon oral administraflon to a mammal in need ther^rf has a 
prolonged/delayed release of lercanldipine and/or an analogue thereof so that at the 
25 most 10% wAv such as, e.g.. at the most about 7.5% wAv or at the most about 5% wAkr 
of the total amountof lercanldipine or an analogue thereof is released within the first 
two hours such as, e.g., within the first hour after administration. 

In other embodiments, the following conditions are fulfilled with respect to //) W&© 
30 dissolutlontestperfonned: 



i) at the most about 30% w/w such as, e.g., at the most about-25% wAw. at the most 
about 20% w/w, at the most about 15% wAw or at the most about 10% wAir of 
lercanidiplne or an analogue thereof is released within 2 hours in an in vitro dissolution 
test employing a dissolution medium having a pH of at the most about 5 such as, e.a 
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at tha most about 4.5, at the most ^out 4. at the most about 3.5, at'tiie most about 3, 
at the most about 2 or at the most about 1.5, 

ii) at the most about 10% w/w such as, e.g., at the most about 7.5% wAv, at the most 
about 5% w/w or at the most about 2,5% w/w of lercanidipine or an analogue thereof is 
released within 2 hours in an In vKro dissolution test employing a dissolution medium 
ha>dng a pH of at the most about 5 such as, e.g. at the most about 4.5, at the most 
about 4, at the most about 3.5, at the most about 3. at the most about 2 or at the most 
about 1.5 

m) at the most about 60% whi such as, e.g., at the most about 50% w/w, at the most 
about 40% w/w or at the most about 30% w/w of lercanidipine or an analogue thereof Is 
released within 15 hours such as. e.g.. within about 12 hours, when tested in an in viiro 
dissolution test employing a dissolution medium having a pH of at the most about 4.5 
such as, e.g. at the most about 4.0, at the most about 3.5, at the most about 3, at the 
most about 2 or at the most about 1 ,5 

iv) at the most about 40% w/W such as, e.g., at the most about 30% w/w. at the most 
about 25% w/w or at the most about 20% w/W of lercanidipine or an analogue thereof is 
released wlBiIn 6 hours when tested in an in vitro dissolution test employing a 
dissolufion medium having a pH of at the most about 4.5 sudi as, e.g. at the most 
about 4.0, at the most about 3.5. at the most about 3, at the most about 2 or at the 
most about 1.5. and/or 

v) at the most about 30% w/w such as. e.g.. at the most about 25% w/w, at the most 
about 20% w/w or at the most about 1 5% w/w of lercanidipine or an analogue thereof is 
released within 4 hours when tested In an In vitro dissolution test employing a 
dissolution m©<fium having a pH of at the most about 4.5 such as, e.g. at the most 
about 4.0, at the most about 3.5, at the most about 3, at the most about 2 or at the 
most about 1.5. 

The pharmaceutical compos'rtjons may be prepared by aiy convenient method su* 
as. B.g. granulation, mixing, spray drying etc. A particularly useful method is fha 
method described In WO 03/004001. Herein Is described a process for the preparaflon 
of particulate material by a controlled agglomeration method. i.e. a method, which 
enables a controlled growth In particle size. The method involves spreiying a first 
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composition comprising e.g. lercanidipine and a carrier, which has been melted, onto a 
second solid canier medium. Normally, the meltable earner has a melting point of at 
teasl 5 'C but lower than the melting point of lercanidipine. The melting pdnt of the 
carrier may be in the range of 10 'C to 150 'C, such as. e.g.. in the range of 30 "C to 
5 100'C or in the range of 40 ''C to 60 'C Is most preffenad. 

it is within the skills of th© average pracfloner to select a suitable canier being 
phamiaceufical acceptable, capable of dispersing or at least partly dissolving 
lercanidipine and having a melting point In the desired range using general l<nowIedge 
10 and routine experimentation. Suitable candidate for can-iera are described in WO 
03/004001. wMch is herein incorporated by refterence. 

In the presetit context, suitable carriers are e.g. tiiosa mentioned as an oil or an oily- 
like material (as discussed later herein) as well as those disclosed in WO 03/004001 

15 

An advantage of using the controlled agglomeration method described In WO 
03/004001 is that It Is possible to apply a relatively large amount of a melt to a 
particulate material without having an undesirable growth in partide size.' Accordingly, 
In one embodiment of the inv8ndon.:the particulate material of a pharmaceutical 

20 composition has a geometric Weight mean diameter dg«, of ^1 0 /am such as, e.g. a20 
um, from about 20 to about 2000, from about 30 to about 2000, from about 50 to about 
2000, from about 80 to about 2000, from about 75 to about 2000 such as. e.g. ftom 
about 100 to about 1500pm, from about 100 to about looo /mi or from about 100 to 
about 700 ;/m, or at the most about 400 m or at the most 300 jm such as, e.g., from 

25 about 50 to about 400 /m such as. e.g.. frorn about 50 to about 350 jum, from about 50 
to about 300 jum, from about 50 to about 250 //m or from about 100 to about 300 jwm. 

Pharmacautlealiy acceptabie excipienis 

In th© present context the lemre "pharmaceutlcally acceptable excipienf are intended 
30 to denote any material, which is Inert irt the sense that it substantially does not have 
any therapeutic and/or prophylactic effect perse. Such an sxdplent may be added with 
the purpose of making it possible to obtain a pharmaceutical, cosmetic and/or foodstuff 
eomposIfion,-whieh have acceptable technical properties. 

36 Examples on suitable excipients for use in a composition or solid dosage fbrm 

according to the invention include fillers, diiuerits. dislntegrants, binders, lubricants etc. 
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or mixture thereof. As the composition or soiicf dosage form according to the invention 
may be used for different purposes, the choice of excipients is normaiiy made taken 
such different uses into considerations. Other phamiaceuticaliy acceptable excipients 
for suitable use are e.g. aciditying agents, aUcalizIng agents, preseivatlves. 
5 antioxidants, buffering agents, chelating agents, coloring agents, complejdng agents, 
emulsilying and/or solubHIzIng agents, flavors and perfumes, humectants, sweetening 
agents, wetting agents eta 

Examples on suitable fillers, diluents and/or binders include lactose (e.g. spray-dried 
0 lactose, tf-laotosB. ^-lactose, Tabietose®, various grades of Pharmatose®. IWicrotose® 
or Fast-Floc®), microcrystalline cellulose (various grades of Avicel®, Elcema®, 
• Vivacel®, Ming Tai® or Solka-noc®)i hydroxypropylcellulose. L-hydroxypropylcelluiose 
(low substituted), hydroxypropyi methyleellulose (HPiwiC) {e.g. IMethocei E. F and K, 
ivietolose SH of Shln-Etsu, Ltd, such as. e.g. the 4.000 cps gmdes of Meihocel E and 
5 Matolose 60 SH, the 4,000 cps grades of IMethocel F and lUletolose 65 SH, the 4.000. 
15.000 and 100.000 cps grades of iWethocel K; and the 4.000, 15,000, 39,000 and 
100,000 grades of Metolose 9Q SH), methylcelJulose polymers (such as, e.g., Methooei 
A, IVlethocei A4C, Methocel A15C. Methocel A4M), hydroxyethylcellulose. sodium 
carboxymethylceliulose, carboxymethyiene, carbo^methylhydro>yethylcellulose and 
) other ceiiulose derivatives, sucrose, agarose, sorbitol, marinitpl. dextrins; 

maftodextrins, starches or modified starches (including potato starch, maize stareh and 
rice starch), calcium phosphate (e.g.. basic caldum phosphate; calcium hydrogen 
phosphate; dicalcium phosphate hydrate), caldum sulfate, calcium carbonate, sodium 
alginate, collagen etc. 

Specific examples of diluents are e.g. caldum cartjonate, dibasic caldum phbsphate, 
tribasic caldum phosphate, caldum sulfate, microcrystaiiine cellulose, powdered 
cellulose, dextrans, dextrin, dextrose, fructose, kaolin, ladose, mannitol, sorbitol, 
stardi, pregetatinlzed starch, sucrose, sugar eta 

Spedfic examples of dislntegrants are e.g. alglnie add or alginates, microaystalllne 
cellulose, hydfoxypropyl cellulose and other ceUulose derivatives, croscarmellose 
sodium, crospovidone. potacrillin potassium, sodium sfardi glycolate. sterdi, 
pjiegelaenized starch, carboxymethyl starch (e.g. PrimoSel® and Explotab®) etc 
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Specific ejfflmples of binders are B.g. acacia, alglnlcacid, agar, calcium carrageenan, 
sodium carboxymelhylcellulose. mlcrocrystalllne cellulose, dextrin, ethylcelluiose, 
gelatin. Ik]uid elucose, guar gum, hydro^ypropyl methylcellulose, methylcellulose, 
pectin, PEG. po>^done. pregelatinizsd stardi etc. 

5 

Glldants and lubricants may also be included in tiie composition. Examples include 
stearic acid, magnesium stearate, calcium stearat© or oiiier metallic stearate, talc, 
waxes and glycerides, ligiit mineral oil, PEG, glyceryl behenate, colloidal silica, 
hydrogenated vegetable oils, corn starch, sodium steaiyl fumarate, polyethylene 
10 glycols, alkyi sulfates, sodium benzoate. sodium acetate etc. 

Other astctptents which may be included In a composition or solid dosage form of the 
Invention are e.g. flavoring agents, coloring agents, taste-masKing agents, pH-adjusting 
agents, buffering agents, preservatives, stabilizing agents, anti-oxidants, wetting 
15 agents, humidity-adjusting agents, surface-acttve agente. suspending agents, 
absorption enhancing agents, agents for modified release etc. 

Other additives in a composition or a solid dosage form according to the invention may 
anti(»ddai!its like e.s. ascorbic add^ ascortjyl palmitate, bulylated hydro^qfahisole. 

20 bulylated hydrrogrtoluene. hypophosphorous add, maiothioglycerol, potassium 
metaUsulfite, propyl gallate. sodium formaldehylde sUfbxylate. sodium metabisulfite, 
sodium thiosulfate, sulfur dioxide, tocopherol, todbpherol acetate, tocopherol 
hemisucdnate. TPGS or other tocopherol derivatives, eta The canier composition may 
also contain e.g. stabilising agents. The concentration of an antioxidant and/or« 

25 stabilizing agent in the carrier composition is nomially from about 0.1 % wAw to about 
5%wA(V. ,. 

A composIHon or solid dosage fomi according to the invention may also indude one or 
more surfactants or substances having surfece-active properties. It is contemplated 
30 that such substances are involved in the wetting of the slightly soluble acth^e substance 
and flius, contributes to Improved sotubWty dieraderistics of the active substance. 

Examples on suriactants are given in the following. 
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Suitable exdpients for use in a composition or a solid dosage form according to the 
Invention are surfadanis such as, e.g., hydrophobic and/or hydrophiiio surfactants as 



those disclosed In WO 00/50007 In the name of Upodne, Inc. Examples on suitable 
surfactants are 

I) polyethoxylated fetty acids such as. e.g. fatty add mono- or diesters of 
polyethylene glycol or mixtures Uiereof such as, e.g. mono - or diesters of 
polyethylene glycol with lauric add, oleic acid, stearic add. myristic acid, 
ridnoleic add, and the polyethylene glycol may be selected from PEG 4, 
PEG 5, PEG 6, PEG 7, PEG 8, PEG 9, PEG 10. PEG 12. PEG 15. PEG 20, 
PEG 25, PEG 30. PEG 32, PEG 40. PEG 45, PEG 50, PEG 55, PEG 100, 
PEG 200, PEG 400. PEG 600. PEG 800. PEG 1000, PEG 2000, PEG 3000. 
PEG 4000, PEG 5000, PEG 6000, PEG 7000. PEG 8000, PEG 9000. PEG 
1000. PEG 10,000. PEG 15.000, PEG 20.000. PEG 35,000. 

B) polyethylene glycol glycerol fatty acid esters, Le. esters like the above- 
mentioned but In the fomi of glyceryl esters of the Individual fatty adds; 

HI) glycerol, propylene glycol, ethylene glycol, PEG or sorbitol esters with e.g. 
vegetable oils like e.g. hydrogenated castor oil. almond oil, palm kernel oil, 
castor oil. apricot kernel oil, olive' oil, peanut di, hydrogenated palm kernel 
'• oliandthailke. • . 

M ■ polj^lyeerizBd fatty adds like e.g. pol^tycerol stearate. polyglycerol oteate. 
polj^lycerol riclnoleate. polyglycerol llnoleate, 

V) propylene glycol fatty add ester&such as, e.g. pn>pylene glycol 
monolaurate. propylene glycol ridnoleats and the like. 

vl) mono- and digiycerldes like e.g. glyceryl monooteate. glyceryl dioleae, 
glyceryl mono- and/or dioteate. glyceryl caprylate, gtycer^ caprate etc; 

vii) stsrol and sterol derivatives: 

^^^l) polyethylene glycol sorbltan fatty add esters (PEG-sorbHan fatty add 

esters) as asters of PEG with the various moladilar weights indicated 
above, and the various Tween ® series; 

bt) polyethylene glycol alkyi ethers such as, e.g. PEG oleyl ether and PEG 
lauryl ether; 

x) sugar esters like 6.g. sucrose monopalmltate and sucrose monolaurate 
») polyethylene gtycol alkyl phenols like a,g. the Triton® X or N series; 
xll) poiyoxyethyiene-poiyoxypropylene block copolymers such as. e.g.. the 
Pluponic® series, the Synperonic® series, Emkalyx®. Lutrol®, Supronic® 
etc. The generic temi for these polymers Is "poioxamers" and relevant 
examples In the present context are Poloxamer 105, 108, 122, 123, 124, 
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181, 182. 183. 184, 186, 188, 212. 215. 217. 231. 234. 235, 237. 238. 282. 

284. 288, 331, 333. 334, 335, 338, 401, 402. 403 and 407; 
xni) sorbttan fatty acid est^ like the Span® series or Ariacel® series such as. 

e.g. sorbinan monolaurate, soibitan roonopalmltate. sorbitan monooleate, 
5 sorbitan monostearate etc.; 

xiv) lower alcohol fat^ acid esters like e.g. oleate. Isopropyi myrlstate, Isopropyl 

palmltat© etc.; 

XV) ionio surfactants Including cahonlc, anionic and zwitterionic surfactants such 
as. e.g. fatty add salts, Me sate, phospholipids, phosphoric acid esteiB, 
10 carbw^ates. sulfates and ajifonates eta 

When a surtiactant or a mixture of surfSclants Is present In a composition or a solid 
dosage form of the invention, the concentration of the surfactant{s) is noimaliy in a 
range of from about 0,1 - 80% wAv such as. s.g., from about 0.1 to about 20% w/W, 
15 from about 0.1 to about 15% w/w. from about 0.5 to about 10% w/w, or altemativeiy' 
from about 0.10 to about 80% w/w such as, e.g. from about 10 to about 70% w/W. from 
about 20 to about 60% WAtf or firom about 30 to about 50% w/w. 
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In a spedflcaspact of the invention, at feast one of the one or more phamiaceutlcaily 
acceptable exdplent is selected from the graup consisting of silica acid or a derivative 
or salt thereof including silicates, silicon dioxide and polymers thereof: magnesium 
alumlnosilicate and/or magnesium aluminometasHleaie, bentonite, kadln, magnesium 
trisiltcate. montmorilionite and/or saponite. 

25 Such materials are is especially useful as a sorpflon material for oils or oiiy-iike 

materials in pharmaceuticals; cosmetics and/or foodstuff. In a specific embodiment, the 
material Is used as a sorption material for oils or olly^ike materials In pharmaceuticals. 
The material that has the ability to function as a soiption material lor ofls dr oily-liltB 
materials Is also denoted "cH sorption material-. Furthermore, in the present context the 
term "soiption" is used to denote 'absorption" as well as- "adsorption". It should be 
understood that whenever one of the temns is used It is intended to cover the 
phenomenon absorption as well as adsorption. 

Notably, the pharmaceubcally acceptable exdplent may oomprisa a silica add or a 
35 derivative oi- salt thereof sudi as. e.g., silicon dioxide or a polymer thereof as a 
phamiaceutically acceptable exdplent. Dependent on the quality employed a silicon 
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dioxide may be a lubricant or it may be an oil sorption material. Qualities fulfilling the 
teller function seem to be most Important. 

In a specific embodiment, a composition or solid dosage form according to Invention . 
5 comprises a phanriaceutically acceptable exclplent that Is a silicon dioxide product that 
has properties corresponding to Zeofree® 5161 A, Zeofiree® 6162, Z^ofree® 5175A, 
Zeopharm® 80 (available from J. M. Huber, Hamlna, Finland). Aeroperl® 300, SIdent® 
22S, Slpemat®160, SIpemal® leoPQ, SIpemat® 22. SIpemal®22 LS, Slpemat®22, 
SIpemat® 22 LS. SIpernat® 22S, Sipemat® 2200, SIpomat® 310. SIpemat® 320, 
10 SIpemat® 320 DS, Sipemat® 325 C, SIpemal® 35, Sipemat® 350. Sipemat® 360, 
SIpemat® 383 D8, Sipemat® 44, Sipemat® 44MS, Sipemat® go, Sipemat® SOS, 
* SIpemat® 50 S, Sipemat® 500 LS, or SIpemat® 670 (available from Degussa, 
Frankfurt Garmany), 

15 As tt appears from the examples herein, a very suitable material is Aeroperl® 300 
(including materials with properties like or comespondlng to those of Aeroperl® 300). 

Use of an oil sorption material In compositions or dosage fornis according to the 
invention is very advantageous for the preparation of phamiaceutical, cosmetic, 

20 nutritional and/or food compositions, wherein the composition comprises oil or an oily- 
like material; One of the advantages Is that Is It possible to incorporate a relatively large 
amount of oil and oily-like material and still haVa a material that Is solid. Thus, it Is 
possible to prepare solid compositions with a-relatively high load of oil or oily-like . 
materials by use of an oil sorption material according to the lnventlbn. Within the 

25 phamiaceutical field It Is an advantage to be able to Incorporate a relatively large 
amount of an oil or an olly-like material m a solid composition especially in those 
situation where the active substance does not have suitable properties with respect to 
water solubility (e.g. poor water solubiiify)i stability In aqueous medium (I.e. 
degradation occurs in aqueous medium), oral bioavailability (e.g. low bioavailability) 

30 etc., or In those situations where it is desired to modify the release of an active 

substance from a composition in order to obtain a controlled; delayed, sustained and/or 
pulsed delivery of the active substance. Thus, In a specific embodiment it is used In the 
preparation of pharmaceutical compositions. 

35 The oil sorption material for use In the prooessInQ Into solid compositions normally 
absorbs about S%-w/w or more, such as, e.g„ about 10% w/w or more, about 15% wAw 
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or more, about 20% wAv or more, about 25% w/w or more, about 30% w/w or more, 
about 35% wAv or more, about 40% wAv or more, about 46% wJvt or more, about 50 
w/w or more, about 55% wAv or mora, about 80% wAv or more, about 65% w/w or 
more, about 70% v/lvt or more, about 75% wAv or more, about 80% wAv or more, about 
S 85% WAV or more, about 90% wAat or more or about 95% wAv or more of an oil or an 
oily material and Is still a solid material. 

An important aspect of the invention is compositions or solid dosage forms comprising 
an oil or an oiiy-like material 

10 

on or olly^lJke materials 

In the present context the term "Oils and oily-iilte materials" is used In a very broad 
sense including oils, waxes, seml-solld materials and materials that normally are used 
as solvents (such as organic solvents) or co-solvents within the pharmaceutical 

15 Indusiiy. and the term also Includes therapautlcally and/or prophylactlcally activa 
substances that are in liquid fomn at ambient temperature; furthermore the term 
includes emulsions like e.gi mioroemulsions and nanoemulslons and suspensions. The 
oils and^olly-nke materials that can bs absorbed will normaily be liquid at ambient or 
elevated temperature (for practical reasons thfe max. temperature Is- aboutiSO 'C). 

20 They may be tvdrophilte.llpophllc. hydrophobic and/or amphipWlfcrnateri^^^^ 

The oils and olly-liKe material that are suitable for use In the present context are 
substances or materials, which have a melting point of at least about 0 'C and at the 
most about 250 'C. 
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In specific embodiments of the invention, the oil or oi(y-llke material has a melting point 
of aboutS 'Cor more such as, e.g,. about 10 or more, about 15 'C or more, about 
20 or mora or about 25 'C or more. 

In further embodiments of the Inventton, the oil or oily-like material has a melting point 
of at least about 25 'C such as, e.g., at least about 30 'C at least about 35 'C or at 
least about 40 "C. For practical reasons, the melting point may nemraily not be too 
high, thus, the oil or oily-like material normally has a melting point of at the most about 
300 'C such as, e.g., at the most about 250 'C, at the most about 200 'C. at the most 
about 150 "C or at the most about 100 -C, If the mfetting point is higher a relatively high 
temperature may promote e.g. oxidation or other kind of degradation of an active 



16/03 2004 TIR 14: SO FAX +45 33970071 ALBIHNS A/S 



@ 027/057 



25 

substance in those cases where e.g. a therapeutically and/or prophylacBcally acHve 
substance Is Included. 

In the present context, the melting point Is determined by D$C (Differential Scanning 
5 Calorlmeby). The melting point Is determined as the temperatui« at which the linear 
increase of the DSC curve intersects the temperature axis (see Rg. 1 for further 
details). 

Interesting oils or oily-like materials are generally substances, which are used in the 
0 manufacture of pharmaceuticals as so-called melt binders or solid solvents (In the form 
of solid dosage form), or as co-solvents or ingredients in pharmaceuiicais for topical 
use. 
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It may be hydrophilic, hydrophobic and/or have surface-active properties. In genera! 
hydrophlllo and/or hydnaphobic oils or olly-Uke materials are suitable for use in the 
manufiacture of a phannaceutloal compositloh comprising a ther^peuUcaliy and/or 
prophylactically active substance that has a relatively low aqueous solubility and/or 
when the release of the active substance from the pharmaceutical composition Is 
designed to be immediate or non-modified. Hydrophobic oil or oily-like materials, on the 
cttherhand, are nonmall/UBed In the manufacture of a modified release pharmaceutical 
ooinposHion.'Th6 above^iven considerations are simplified to Illustrate general 
principles, but there are many casee where other combinations of oils or oily-like 
materials and other purposes are relevant and, therefore, the examples above should 
not In any way Imit the invention. 

Typically, a suitable hydrophilic oil or oiiy-Hke material is selected (iom the group 
consisting oft polyether glycols such as. e.g.. polyethylene glycols, polypropylene 
glycols; polyoxyethylenes; polyoxypnspylenes: poloxamere and mixtures thereof, or it 
may be selected from the group consisting oft xyiitol. sorbitol, potassium sodium 
tartrate, sucrose Iribehenate. glucose, rhamnose. lactitol. behenic acid, hydiwjuinon 
monomeihyl ether, sodium acetate, ethyl fumarate, myristic acid, citric add, Geiucire 
50/13, other Geiucire types such as. e.g.. Geludre 44/14 etc.. Geiucire 50/10. Geiucire 
62/05. Sucro-ester7. Sucro-ester 11, Sucro-ester 15. maltose, mannitol and mixtures 
thereof. 
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A suitable hydrophoble oil or olly^ll<© material may be selected from ttie group 
consisting of: straight chain saturated hydrocarbons, sorbilan eetere, parafftis; fets and 
oils such as e.g., cacao butter, beef tallow, lard, polyether glycol esters; higher fatty 
acid such as. e.g. stearic acid, myristic acid, palmitic add. higher alcohols such as, 
5 e.g., cetanol, stearyl alcohol, low melting point waxes such as, e.g., glyceryl 
monostearate, glyceryl monooleate, hydrogenated tallow, myris^ alcohol, steaiyl 
alcohol, substituted and/or unsubstituted monoglycerides, substituted and/or 
uneubstituted diglycerides, substituted and/or unsubstituted triglycerides, yellow 
beeswax, white beeswax, camauba wax, castor wax. japan wax, acetylate 
10 monoglycerides: NVP polymers, PVP polymers, acryBc poiynrters, or a mbdurB thereof- 

In an interesting embodiment, the oil or dlly-Blte material is a polyethylejie glycol having 
an average molecular weight in a range, of from about 400 to about 35,000 such as, 
e.g., from about 800 to about 35,000. from about 1,000 to about 35,000 such as. e.g., 

15 polyethylene glycol 1.000. polyethylene glycol 2.000, polyethylene glycol 3.000. 
polyethylene glycol 4,000, polyethylene glycol 5,000, polyethylene glycol 6000, 
polyethylene glycol 7,000. polyethylene glycol 8,000; polyethylene glycol 9.000 
polysthylene glycol 10,000, polyethylene glycol 15,000, polyethylene glycol 20,000. or 
polyethylene glycol 35,000. In certain situations polyethylene glycol may be employed 

20 virfth a mdeoularweight from about 35,000 to about 100,000.. 

In another interesting embodiment, the oil or oily-like material is polyethylene oxide 
having a molecular weight of from about 2.000to about 7.000,000 such as, e.g. from 
about 2.000 to about 100,000, from about 5.000 to about 75,000, from about 10,000 to 
25 about 60,000; from about 15,000 to about 50,000. from about 20,000 to about 40.000, 
from about 100,000 to about 7.000,000 such as, e.g.. from about 100,000 to about 
1,000,000, fiom abotit 100,000 to about 600,000, from about 100,000 to about 400,000 
or from about 100.000 to about 300,000. 



in another embodiment, the oil or oily-like material Is a poloxamer such as, e.g. 
Poloxamer 1 88, Poloxamer 237. Poibxamer 338 or Prtoxamer 407 or other Mock 
copolymers of ethylene oxide and propylene oxide isuch as the Pluronic® and/or 
Tetronic® series. Suitable block copolymers of the Pluronic® series Include polymers 
having a molecular weight of about 3,000 or more such as. e.g. from about 4,000 to 
about 20.000 and/or a viscosity (Brookfieid) from about 200 to about 4.000 cps such 
as, e.g.. from about 250 to about 3,000 cps. Suitable examples Include Pluronic® F38, 
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pes. P68LF, P75. F77, P84. P85, F87. F88. F98, P103. P104, Pi 05. F108, P123. 
F123, F127, 10R8. 17Re, 25R5, 25R8 etc. Suitable Wock copotymere of the Tetronic® 
series include polymers having a molecular weight of about 8,000 or more such as, 
e.g., from about 9,000 to about 35,000 and/or a viscosity (Broolcfield) of from about 500 
to about 45,000 ops such as, e.g., from about 600 to about 40,000. The viscosities 
given above are determined at 60 "C for substances that are pastes at room 
temperature and at 77 "C for substances that are solids at room temperature. 

The oil or eily-llke material may also be a sorbitan ester such as, e.g., sorbitan dl- 
Isostearate, sorbitan dioieate. sorbitan monolaurate, sorbitan monoisostearate, sorbitan 
monooleate, sorbitan nfwnopalmitatB. sorbitan monostearate. sorbitan sesqui- 
isostearate, sorbitan sesquioleate. sorbitan sesqu'stearate, sorbitan triJsostearate, 
sorbitan trioleate, sorbitan tristearate or mbdures thereof. 

The oil or oily-like material may of course comprise a mixture of different oDs or olly-IIke 
materials such as. e.g.. a mixture of hydrophllic and/or hydrophobic materials. 

Other suitable oifs or oily-like materials may be solvents or semi-solid exclpients like, 
e.g. propylene glycol, potyglycollsed glycerides Including Geiucire 44/14, complex fatty 
materials of plant:orig{n including theobroma oil, camauba wax. vegetable oils like e.g. 
almond oil, coconut oil, com oil, cottonseed oil, sesame oH, soya oB. olive ofl, castor ofl. 
palm kernels oil, peanut oil, rape oU, grape seed ofl etc., r^drogenated vegetable oils 
such as. B.g. hydrogenated peanut oil, hydrogenated palm kernels oil, hydragenated 
cottonseed oil. hydrogenated soya oil, hydrogenated castor oil. hydrogenated coconut 
oil; natural fatty materials of animal origin including beeswax, lanolin, fatty alcohols 
including cetyl, stearyi, iauric, myristic, palmitic, stearic fatty alcohols; esters including 
glycerol stearate, glycoi-stearate. ethyl oleate, isopropyl myristate; liquid Interesterified 
seml-synthellc glycerides including MIglycol 810/812; amide or fatty add alcolamides 
including stearamlde ethanol, diethanolamide of fetty coconut acids, acetic add esters 
of mono and dl-glycerldes, citric add esters of mono and di-glycerides, ladic add 
esters of mono and diglyoerides, mono and dl-glyoerWes, poly^lycerol esters of fetty 
adds, poly^lycerol poly-ridndeate, propylene glycol estere of fetty adds, sorbitan 
monostearates, sorbitan tristearates, sodium steaix^ lactylates. caldum stearoyi 
lactytates, diacet/l tartaric add esters of mono and diglyoerides etc. 
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Normally, a pharmaceufical composition or a solid dosage form according to the 
Invention has a concentration of the oil or oily-ltke material In the composition of about 
5% w/w or more such as, e^g., about 10% wAv or more, about 15% w/w or more, about 
20% w/w or more, about 25% w/w or more, about 30% w/w or more, about 35% w/w or 
5 more, about 40% w/w or more, about 45% w/w or mora, about 50 w/W or more, about 
65% w/w or more, about 80% w/w or more, about 65% w/w or more, about 70% w/w or 
more, about 75% w/w or nfiore, about 80% w/w or mora, about 85% w/w or more, about 
90% w/w or more or about 96% w/vir or more. 

10 In specific embodiments the concentration of the oil or oily-4lke material In a 

composition or solid dosage form of the invention is in a range from about 20% to 
about 80% W/W such as, e.g,, from about 26% to about 75% w/w. 

One of the ad^^nt^ges Is that Is it possible to incorporate a relatively large amount of 
IS oil and oily-like material and still have a material that Is solid. Thus, it is possible to 
prepare solid compositions with a relatively high load of oil or oity-llice materials by use 
of an oil sorption nraterial according to the invention. Within the pharmaceutical field it 
Is an advantage to be able to incorporate a relatively large amount of an oil or an oily- 
like material in a solid composition especially In those situafion where the active 
20 substance'doas not have suitable properties with respect to water solubility (e.g. poor 
water sdubi%X stability In aqueous medium (i.e. degradalion occurs in aqueous 
medium), oral bioavailability (e.g. low bioavailabili^) etc., or in those situations v^ere it 
is desired to modify the release of an active substance from a composition in order to' 
obtain a controlled, delayed^ sustained and/or pulsed delivery of the active substance. 

25 

A further advantage is fliat the particulate material obtained Is a free-flowing powder 
and therefore roadlly processable into e.g. solid dosage forms such as tablets, 
capsules or sachets. Normatiy/the particulate material has properties that are sulteible 
In order to manufacture tablets by direct compression wifliout addition of lai^e amounts 
30 of fiirther additiVes. A suitable test for test tite tlowability of tiie particulate material is 
the mefliod described in Ph.Eur. and measuring the flow rate of the material out of a 
funnel vMth a nozzle (orifice) diameter of 10.0 mm. 

In an important embodiment of the invention, at least a part of lercanidipine and/or an 
35 analogue thereof is present In the composition In the form of a solid dispersion 

including a molecular dispersion and a solid solution. NormaUy, tO% or more such as, 
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e-g., 20% or more, 30% or more, 40% or more, 50% or more. 60% or more, 70% or 
mora. 80% or more, 90% or more such as, e.g.. 95% or more or about 100% wiAv of 
lereanldiplne and/or an analogMe thereof is present In the composition In the form of a 
solid dispersion. 

A solid dispersion may be obtained in different ways e.9. by employing organic solvents 
or by dispersing or dissolving the active substance In another suitable medium (e.g. an 
oD or an oily-like material that Is In liquid fonn at room temperature or at elevated 
temperatures). 

Deserlption of a solid dispersion based on cnganie solvents 
Solid dispersions (solvent method) are prepared by dissolving a physical mixture of the 
active substance (e.g. a drug substanca) and the carrier In a common organic solvent, 
followed by evaporation of the solvent. The carrier is often a hydrophiiic polymer. 
Suitable organic solvents Include pharmaceutical acceptable solvent in which the active 
substance is soluble such as methanol, ethanol, methylene chloride, chloroform, 
e%lacetate, acetone or mixtures thereof. 

Suitable water soluble canters include polymers such as polyethylene glycoii 
poloxamers, polyoxyethylene stearates. poly -e-caprolactona. poiyvinyipyrroiidone 
(PVP), polyvinyipym)ndone-poly\rfnylacetate copo^er PVP-PVA (Kollldon VAe4), 
poiy^t1ethiacfyilc polymers (Eudragit RS. EudragK RL, Eudragft NE, Eudi^glt E) and 
polyvinyl alcohol (PVA). Hydroxy|ifopyl cellulose (HPC), hydroxypropyl methyl cellulose 
(HPi\4C), methyl cellulose, and poly(Bthylene ojdde) (PEO). 

Polymers containing acidic functional groups may be suitable for solid dispersions, 
which releause the active substance In a preferred pH rartge providing acceptable 
absorption in the Intestines. Such polymers m^ be one ore more selected from the 
group comprising hydroxypropyl methylceilulosis phtalate (HMPCP). polyvinyl acetate 
phtalale (PVap), hydroxypropylmethyleeiyose acetate sucdnate (HPMCAS). alginate, 
carbomer. carboxymethylcellulose, methacryBo add copolymer (Eudragit L, gudmglf 
S). shellac, cellulose acetate phthaleie (CAP), starch glycolate, pobcrynn. methyl 
cellulose acetate phtalate. hydroxypropyulceliulose acetate phthalata. cellulose acetate 
terephtahalate, cellulose acetate Isophthalate and cellulose acetate trimellitate. 
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In relations to amounts of the active substance and the polymer in the solid diapeisfon, 
the weight ratio of active substance to poljmer be In a range of from about 3:1 to 
about 1:20. However, narrower ranger of from about 3:1 to about 1:5, such as. e.g., 
from about 1:1 to about 1:3 or about may also be used. 

The solid dispersion is preferably formed by spray drying techniques, oontroiled 
agglomeration, fireeze-diying or coating on canler particles or any other solvent 
removal process. The dried product contains the active substance present In the form 
of a solid dlsp^ion Including a molecular dispersion and a solid solution. 

As an alternative to the use of oi^anlc solvents the dnig and polymer may be co- 
grlnded or extruded at elevated tomperatures (melt extrusion). 

The pharmaceutical compositions comprising lercanidipine at least partly in fomi of a 
15 solid dispersion or solution may in principle be prepared using any suitoble procedure 
for preparing phannaceutlcat composlfions known within the art. 

Apart frotn using, the organic solvent based method, solid dispersion or sdld solutions 
of lercanidipine and/or an analogue thereof ntay be obtained :bydispgj%ing and/or 
20 dissolving lercanidipine in the carrier compositI6n used-ln the controlled agglomeration 
method. Stabilizing agents etc. may be added In onJer to ensure the slabifify of th© 
solid dispersion/solution. 

In another aspect, the invention relates to a method for the preparation of a 
25 phannaceutlcai composRtoh according to the Invention. In general, any suitable method 
wBhin the pharmaceutical fleld may be employed. However, in order to enable 
incorporation of a reiattveiy high amount of an oU or an oliy^ll<e material especially the 
method described In WO 03/004001 (by the same Inventors) has proved satisfactory. 
Details concerning the method are given in the above-Identified publication, which Is 
30 hereby incorporated by reference as well as in the Examfilas herein. In short, the 
invention provide a process for preparing a particulate pharmaceutical material 
comprising lercanidipine and/or an analogue thereof which method comprises spraying 
a first composition in liquid form, said composition comprising a carrier and having a 
melting point greater thari 5»C onto a second composition comprising a support, said 
35 second composition being in the fluldlsed slate and having a temperature less than the 
meltnig point of the carrier. In principle the active substance may be preserit in th© 
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carrier composltlor^ and/or in the second composition, However, in those cases where 
lercanidipine and/or an analogue thereof should be present In the composition at toast 
partly 38 a solid dispersion, it is advantageous to Incorporate or dissolve lercanidipine 
and/or an analogue thereof in the carrier composition. 

5 

Solid dosage forms 

A phamiaceutlcal composition according to the Invention Is In particulate form and inay 
be employed as such. However, in many cases It is more convenient to present the 
composition In the form of granules, pellets, microspheres, nanopartides and the like or 
10 in the fonn of solid dosage forms including tablets, capsules and sachets and the like. 
A solid dosage form according to the Invention may be a single unit dosage form or It 
may In the form of a polydepot dosage form contain a multiplidty of individual units 
such as, e.g.. pellets, beads and/or granules. 

15 Nomially, a phannaceutlcal composition or a solid dosage form of the Invention Is 
intended for administration via the oral, buccal or sublingual administration rcute. 

The Invention also relates to the above-mentioned presentation form. Within the scope 
of the invention are compositions/solid dosage forms that are intended to release 
20 lercanidipine and/or an analogue thereof in a fast release, a delayed release or 
modified release manner. 

A solid dosage fonn according to the present invention comprises a pharrftaceutical : 
composition in particulate forni as described above. The details and particulars 

25 disclosed under this main aspect of the Invention apply mutatis mutandis to the other 
aspects of the invention. Accordingly, the properties with respect to Increase Ih 
bioavailability, changes In bioavailability parameters, reduction In adverse food effect 
as well as release of lercanidipine and/or an analogue thereof etc. described and/or 
Claimed herein for pham^ceutical composifions In particulate form are analogues for a 

30 solid dosage fomi according to the present invention. 

Normally, the conceiitratlon of the pharmaceutical composition In particulate form is in 
a range of from about 5 to 100% wAv such as, e.g., from about 10% to about 90% wM. 
from about 15% to about 85% W/w, from about 20% to about 80% w/w, from about 25% 
35 to about 80% w/w, frem about 30% to about 80% w/iv, from about 35% to about 80% 
w/w, from about 40% to about 75% wAv. from about 45% to about 75% w/W or from 
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about 60% to about 70% wAv of the dosage form. In an embodiment of the Invention, 
the concentration of the pharmaceutical composition in particulate fomi Is 50% w/W or 
more of the dosage form. 

5 A solid dosage fomi according to the invention Is obtained by processing the particulate 
material according to the invention by means of techniques well-known to a person 
sWIIed in the art. Normally, it involves further addition of one or more of the 
pharmaceufically acceptable exclpients menfloned herein. 

1 0 The composition or solid dosage form according to the invention may be designed to 
release lercanldlplne and/or a derivativa and/or an analogue thereof In any suitable 
manner provided that the increase In bloavailabBity is present TTius. the adhre 
substance may be releasBd relatively fast In order to obtain an enhanced on^et of 
action, it may be released so as to follow zero or first order kinetics or It may be 

15 released in a controlled or modified manner In order to obtain a predetermined pattern 
of release. Plain fonnulations are also within the scope of the present Invention. 

The composition or solid dosage Ibmi according to the Invehtlon may also be coated 
with a film coaMng, an enteric coating, a motfified release coating, a protectiye coating. 
20 an Effiti-adhesive coating etc. 

A solid dosage form a^rdlng to the invention may also be coated in order to obtain 
suitable properties e.g. with respect to release of the active substance. The coating 
may be applied on single unit dosage forms (e.g. tablets, capsules) or it may be applied 
26 on a polydepot dosage form or on its Individual units. 

Suitable coating materials are e.g. methylcallulose, hydroxypropylmethylcellulose, 
hydrowropylcallulose, aayilc polymers, ethylcsllulose, ceHuiose acetate phthalate, 
polyvinyl acetate phthalate, hydroxypropyl methylceflulose phthalate. polyvlnylaicohol, 
30 sodium carboxymethylcellulbs©, cellulose acetate, cellulose acetate phthalate, gelatin, 
methacfyllc acid copolymer, polyethylene glycol, shellac, sucrose. Gtahium dioxide, 
camauba wax, mlaocrystalline wax, zeln. 



35 



Piasticizers and other ingredients may be added in the coating material. Tha same or 
different active substance may also be added In the coating material. 
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In the following is given a more detailed description of interesting embodiments of the 
invention, 1.6. embodiments wherein the solid dosage forms are designed to release 
the active substance and/or an analogue thereof in a controlled manner. In the present 
context, the term "controlled manner is Intended to Include all types of release which 
5 differ from the release obtained from plain tablets. Thus, the term Includes so-called 
"controlled release", "modified release", "sustained release", "pulsed release", 
"prolonged release", burst release", "slow release", "extended release", as well as the 
terms "delayed release" and pH dependant release. However, a specific aspect of the 
Invention relates to a delayed release composition or dosage fomi, which In this 
10 context is Intended to denote a composition or dosage form that at the most releases 
10% w/w of the active substance within the first 2 hours after administration and/or 
after start of a dissolution test employing a dissolution medium having a pH of at the 
most about 3. 

15 Types o? modMed release systems 

A first class Includes matrix systems, in which lercanidiplne Is embedded or dispersed 
In a matrix of another material that serves to retard the release of lercanidiplne Into an 
aqueous environment (i.e., the luminal fluid of the Gl tract). When iercanidlpine Is 
dispersed in a matrix of this sort release of the drug takes place principally from the 

20 surface of the matrix. Thus the drug is released from the surface of a device, which 
Incorporates the matrix after it diffuses through the matrix or when the surface of the 
device erodes, exposing the drug. In some embodiments, both mechanisms can 
operate ^multaneously. The matrix systems may be large, }.e., tablet sized (about 1 
cm), or small (< 0.3cm). The system may be unitary (e.g.. a bolus), may be divided by 

25 virtue of being composedof several sub-units (for example, sevet^l capsules which 
constitute a single dose) which are administered substantially simultaneously, or may 
comprise a plurality of particles, alsoidenoted a multiparticulate. A multlpartlcalate can 
have numerous formulation applications; For example, a multiparticulate may be used 
as a powder for filling a capsule shell, or used perse for mixing with food to increase 

30 palatabili^. 

In a specific embodiment, a matrix multiparticulate, comprises a plurall^ of 
iereanldlplne-contalnlng particles, each partide comprising lercanidiplne and/or an 
analogue hereof e.g. in the fbmti of a solid dispersion with one or more excipients 
35 selected to form a matrix capable of controlling the dissolution rate of the lercanidiplne 
Into an aqueous medium. The matrix Materials useful for this embodiment are generally 
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water-insoluble materials such as waxes, cellulose, or other water-insoluble polymery, 
If needed, the matrix materials may optionally be formulated with water-soluble 
materials, which can be used as binders or as enhancers. Matrix materials useful for 
the manufacture of these dosage forms such as: Hydroxypropyl methyl cellulose, 
5 waxes such as paraffin, modtfled vegetable dls. camauba wax, hydrogenated castor 
oil, beeswax, and the like, as well as synthetic polymers such as poly{v?nyl chloride), 
po!y(vlnyl acetate), copolymens of vinyl acetate and ethylene, polystyrene, and the like. 
Water soluble binders or release modifying agents which can optionally be formulated 
into the matrix include water-soluble polymers such as hydnjxypropyl cellulose (HPC), 

10 hydroxypropyl methyl cellulose (HPMC), methyl cellulose, poly (N-vinyl-2i3yrrolldlnone) 
(PVP), poIy(ethylene oxide) (PEO), poly(vinyl alcohol) (PVA)» xanthan gum, 
carrageenan, and other such natural and synthetic materials. In addition, materials, 
which function as release-modifying agents indude water-soluble materials such as 
sugars or salts. Prefen^ed wateMoluble materials include lactose, sucrose, glucose* 

15 and mannltol, as well as HPC, HPMC, and PVP. 

In a specific embodiment, a multiparticulate product Is defined as being processed by 
controlled agglomeration, in this case lercantdlpfne is dispersed in a suitable meltable 
carrier and sprayed ofi carrier partldes comprising the matrix substance. Alternatively, 
20 lercanldlpine Is dispersed in an organic solvent together with the matrix substance and 
spray dried or applied to carrier particles.: 

Solvents typically employed for the process include acetone, ethanol, Isopropanol, 
ethyl acetate, and mixtures of two or more (for further details reference is given to the 
25 paragraphs under the heading Description of a solid dispersion based on organic 
solvents). 

Once formed, lercanldlpine matrix multiparticulate may be blended with compressible 
exclplents such as lactose, microcrystalllne cellulose, dicalcium phosphate, and the like 
30 and the blend compressed to form a tablet DIslntegrants such as sodium starch 
glycolate orcrossllnked poly(vinyI pyrrolidone) are also usefully employed. Tablets 
prepared by this method disintegrate when placed In an aqueous medium {such as the 
Gl trad), thereby e)q30sfng ttie mulflparticulate matrix, which releases lercanldlpine 
therefrom. 
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A further embodiment of a matrix system has the form of a hydrophllic matrix tablet 
containing lercanldlplne and/or an analogue thereof (o.g. In the form of a solid 
dispersion) as a multiparticulate product and an amount of hydrophllic polymer 
sufficient to provide a useful degree of control over the lercanldlplne dissolution. 
Hydrophilic polymers useful for forming the matrix Include hydroxypropirtmethyl 
cellulose (HPIMC). hydroxypropyl cellulose (HPC), poly (ethylene oxide), poIy{vinyl 
alcohol), xanthan gum, carbomer, carrageenan, and zooglan. A preferred material Is 
HPMC. Other similar hydrophilic polymers may also be employed. In use, the 
hydrophilic material is swollen by, and eventually dissolves In, water. The lercanidipine 
Is raleased both by diffusion from the matrbc and by erosion of the matrix. The 
lercanidipine dissolufion rate of these hydrophllic matrix tablets may be controlled by 
the amount and molecular weight of hydrophllic polymer employed. In general, using a 
greater amount of the hydrophllic polymer decreases the dissolution rate, as does 
using a higher molecular weight polymer. Using a lovrer molecular weight polymer 
increases the dissolution rate. The dissolution rate may also be controlled by the use of 
water-soluble additives such as sugars, salts, or soluble polymers. Examples of these 
additives are sugars such as lactose, sucrose, or mannitol. salts such as NaCI, KCI, 
NaHCOs, and water soluble polymers such as PNVP or PVP, low molecular weight 
HPC or HMPC or methyl cellulose. In general, Increasing the fraction of soluble 
material In the formulation increases the release rate. A matrix tablet typically 
comprises about 20 to 90% by weight oMercanldlpIne and about 80 to 10% by weight 
of polymer. " • • 

A prefen^ matrix tablet comprises, by weight, about 30% to about 80% solid 
dispersion containing lercanidipine and/or an analogue thereof about 1 5% to about 
35% matrix former (such as. ag., HPiWC), 0% to about 35% lactose, 0% to about 20% 
mlcrocrystalllne cellulose, and about 0.25% to about 2% lubricant (such as, e,g., 
magnesium stearate). 

The matrix systems as a dass often exhibit non-constant release of the drug fix)m the 
matrix. This result may be a consequence of the diffusIvB meohanfem of drug release, 
and modifications to the geometry of the dosage forni can be used to advantage to 
make the release rate of the drug more constant. 

A second class of lercanldlplne sustained-release dosage forms of this Invention 
includes membrane-moderated or reservoir systems, in this class, a reservoir of 
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lercanidiphe e.g. in a solid dispersion as a muifa'particutate product is sun-ounded by a 
rate^imiting membrane. The lercanidlpine traverses tiie membrane by mass fransport 
mechanisms well known in the art, including but not limited to dissolution in the 
membrane followed by diffusion across Bie membrane or diffusion through liquid-filled 
5 pores within the membrane. These Individual reservoir system dosage forms may be 
large, as in the case of a tablet containing a single large reservoir, or muiliparticulate. 
as in the case of a capsule or poly-depot tablets containing a plurality of reservoir 
particles, each individually coated with a membrane. The coating can be non-porous, 
yet pemieable to lercanidlpine (for example leroanidipine may diffuse directly through 
the m«nbrane), or it may be porous. As with other embodiments of this Invention, the 
particular mechanism of transport is not believed to be critical. 

Sustained release coatings as Icnown in the art may be employad to fabricate the 
membrane, especially polymer coatings, such as a cellulose ester or ether, an aoyUc 
polymer, or a mixture of polymers. Prefen-ed materials Include ethyl cellulose, cellulose 
acetate and cellulose acetate butyrate. The polymer may be applied as a solution in an 
organic solvent or as an aqueous dispersion or latex. The coating operation may be 
conducted in standard equipment such e» a fluid bed coater. a Wurster coater, or a 
notary fluid bed coater. 

if desired, the pemreabnity of the coating may be adjusted by blending of two or more 
materials. A particularly useful process-ftjr tailoring the porosify of the coatir^ 
comprises adding a pre-determinad amount of a finely-divided water-soluble material, 
such as sugars or salts water-soluble polymers to a solution or dispersion (e.g.. an 
aqueous latex) of the membrane-forming polymer to be used. When the dosage fomi is 
ingested into tfie aqueous medium of the Gl tract, these water soluble membrane 
additives are leadied out of the membrane, leaving pores which facilitate release of the 
drug. The membrane coating can also be modified by the addition of plastlcizers. as 
known in ttie art. 

A particularly useful variation of the process for applying a membrane coating 
comprises dissolving the coating polymer in a mixture of solvents chosen such that as 
the coating dries, a phase inversion takes place In fte applied coating solution, 
resulting in a membrane with a ponous stnjcture. 
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In general, a support for mechanically strengthening the membrane is not required. 

The morphology of the membrane Is not of critical importance $o long as the 
5 permeability characteristics enumerated herein are met. The membrane can be 
amorphous or crystalline. It can have any categoiy of morphology produced by any 
particular process and can be, for example, an interfadally-polymerlzed membrane 
(which comprises a thin rate-limitfng skin on a porous support), a porous hydrophlllc 
membrane, a porous hydrophobic membrane, a hydrogel membrane, an Ionic 
10 membrane, and other such materials which are characterized by controlled 
permeability to lercanidipine. 

A sustained release coating as known in the art. especially polymer coatings, may be 
employed to fabricate the membrane. Suitable and prefened polymer coating 
15 materials, equipment, and coating methods also Include ttiose pre>rtOusly discussed* 

The rate of lercanidipine release from the coated multiparticulates can also be 
controlled by factors such as the composition and binder content of the drug-containing 
core, the thickness and pemneability of the coating, and the surface-to-volume ratio of 

20 the multiparticulates. It will be appreciated by those skilled in the art that Increasing the 
thickness of the coating will debase the release rate, whereas increasing the 
permeability of the coating br the surf ace-lo-volume ratio of the muKtparticulates will 
incredse the release rate. If desired, the permeability of the coating may be adjusted by 
blending of two or more materials* A useful series of coatings comprises itiixtui^ of 

25 water-Insoluble and water-soluble polymers, for example, ethylcellulose and 

hydroxypropyl methylcellulose, respectively. A particulariy useful modification to the 
coating is the addition of finely divided water-soluble material, such as sugars or salts. 
When placed In an aqueous medium, these water soluble membrane additives are 
leached out of the membrane. leaving pores which facilitate delivery of the drug. The 

30 membrane coating may also be modified by the addition of plastlclzers, as Is known to 
those skilled In the art. 

In one embodiment of the Invention It is an aim fa reduce the exposure of the upper GI 
trad to high concenfraltons of lercanidipine. Accordingly, suitable dosage forms 
35 Includes those forms, which Incorporate a delay before the onset of sustained release 
of lercanidipine. An exemplary embodiment can be illustrated by a tablet (or a 
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particulate material) comprising a core containing lercanidiplne coated with a first 
coaUng of a polymeric material of the type useful for sustained release of lercanfdlpine 
and a second coating of the type useful for delaying release of drugs when the dosage 
form is Ingested. The first coating is applied over and sun'ounds the tablet or Individual 
5 particles. The second coating is applied over and sunounds the first coating. 

A tablet can be prepared by techniques well known In the art and contains a 
therapeutically useful amount of lercanidiplne plus such exclplents as are necessary to 
form the tablet by such techniques. 

10 

The first coating may be a sustained release coating as known in the art, especially 
polymer coatings, to fabricate the membrane, as previously discussed for reservoir 
systems. Suitable and prefen-ed polymer coating materials, equipment, and coafing 
methods also include those previously discussed. 

15 

Materials useful for preparing the second coaling on the tablet Include polymers known 
in the art as enteric coatings for delayed-reiease of phamiaceuticals. These most 
commonly are pH-ssnsitive materials such as cellulose acetate phthalate, cellulose 
acetate trimellitate, hydroxypropyl methyl cellulose phthalate, poly (vinyl acetate 
20 phthalata), and acrylic copolymers such as Eudragit L-100 (Rtihm Pharma) and related 
materials, as mor© fully detailed below under "Delayed. Release": The thickness of the 
delayedHBlease coating 1$ adjusted to give the desired delay properly. In general, 
thicker coatings are' more resistant to erosion and. consequently, yield a longer delay. 
Preferred coatings range from about 300 pm In thickness to about 3 mm In thickness: 

25 

When ingested, the twice-coated tablet passes through the stomach, where the second 
coating prevents release of the lercanidiplne under the acidic conditions prevalent 
there. When the tablet passes out of the stomach and into the small intestine, where 
the pH is higher, the second coating erodes or dissolves according to the 
30 physicochemlcal properties of the chosen material. Upon erosion or dissolution of the 
second coafing, the first coating prevents immediate or rapid release of the 
lercanidiplne and modulates the release so as to prevent the pnxlucHon of high 
concentrations, thereby minimizing side-effeds. 

35 A further prefen-ed embodiment comprises a mulflparilculate wherein each particle fs 
dual coated as described above for tablets, first with a polymer designed to yield 
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sustained release of th© lercanldlplne and then coated with a polymer designed to 
delay onset of release In the environment of the Gl tract when the dosage form fs 
Ingested. 

The sustained release coating may be as known In the art, especially polymer coatings, 
to fabricate the membrane, as previously discussed for reservoir systems. Suitable and 
preferred polymer coating materfaISp equipment, and coating methods also include 
those previously discussed. 

The rate of lercanldlplne release from the sustained-release-coated mulBpartlculates 
(l.e.. the multiparticulates before they receive the delayed-release coating) and 
methods of modifying the coating are also controlled by the factors pre>rfousIy 
discussed for reservoir system lercanidiplne multiparticulates. 

The second membrane or coating for dual coated multiparticulates Is a delayed-release 
coating which is applied over the first sustained-release coating, as disclosed above for 
tablets, and. may be fomfied from the same materials. It should be noted that the use of 
the so-called "enteritf' materials to practice this embbdfment differs significantly from 
their use to produce convenflonal enteric dosage forms. With conventional enteric 
forms, the object Is to delay release of the drug until the dosage form has passed the 
stomach and then to deliver the dose In the duodenum. Dosing of lercanidipine directly 
and completely to the duodenum may be undesirable, however, due fo the side eflfects 
sought to be minimized or avoided by this Invention. Therefore; if convahtional enteric 
polymers are to be used, to practice this embodiment, It may be necessary to apply 
them significantly more thickly than In conventional practice. In order to delay drug 
release until the dosage foon reaches the lower Gl tract. However, it is also possible to 
effect a sustained or controlled delivery of lercanidipine after the delayed-release 
cjoating has dissolved or eroded, therefore the benefits of this embodiment may be 
realized with a proper combination of delayed-release character with sustained-release 
character, and the delayed-release part alone may or may not necessarily conform to 
USP enteric criteriia. The thickness of the delayed-release coating is adjusted fo give 
the desired delay property. In general, thicker coatings are more resistant to erosion 
and, consequently, yield a longer delay. 

A first delayed release embodiment according to the invention is a "pH^ependent 
coated tablef . which comprises a tablet core comprising lereanldlpine e.g. in a solid 
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dispersion as a multiparticulate product, a dlsintegrant, a lubricant, and one or more 
pharmaceutical carriers, such core being coated with a material, preferably a polymer, 
which is substantially insoluble and impermeable at the pH of the stomach, and which 
IS more soluble and penmeabte at the pH of the small Intestine. Preferably, the coating 
5 polymer Is substantiany insoluble and impenneabte at pH <5.0, and water-soluble at 
pH>5.0. The tablet core may be coated with an amount of polymer sufficient to assure 
that substantially no release of lercanidipine fr^om the dosage form occurs until the 
dosage fomri has exited the stomach and has resided in the small Intestine for about 15 
minutes or greater, preferably about 30 minutes or greater, thus assuring that minimal 
10 lercanidipine is released In the duodenum. IVlixtures of a pH-sensltive polymer with a 
water-insoluble polymer may also be employed. Tablets are coated with an amount of 
polymer comprising from about 10% to about 80% of the weight of the lercanidipine- 
oontalnlng tablet core. Preferred tablets are coated with an amount of polymer 
comprising about 15% to about 50% of the weight of the lerxjanldiplne tablet core- 

15 

pH-sensIUve polymers which are relat'vsly insoluble and Impermeable at the pH of the 
stomach, but which are more soluble and permeable at the pH of the small Intestine 
and colon include polyacrylamides, phthalate derivatives such as add phthaiates of 
carbohydrates, amylose acetate phthalate, cellulose acetate phthalate, other cellulose 

20 ester phthaates; cellulose ether phthaiates, hydroxypropylcellulose phthalate. 
hydroj^ypropyiethylcellulose phthalate, hydro)ypropylmethylcellulosa phthalate, 
methylcellulose phthalate, polyvinyl acetate phthalate, polyvinyl acetate hydrogen 
phthalate, sodium cellutose acetate phthalate, starch add phthalate, styrene-maleic 
acid dibutyl phthalate copolymer, styrenennalefc acid polyvlnylacetate phthalate 

25 copolymer, styrene and maleic add copolymers, polyacrylic add derivatives sudi as 
acrylic add and acryliG ester copolymers, polymethacrylfc add and esters thereof, poly 
acrylic methacrylic add copolymere, shellac, and vinyl acetate and crotonlc add 
copolymers. 

30 Preferred»pH-sensitive polymers Indude shellac; phthalate derivatives, particulariy 
cellulose acetate phthalate, polyvinylacetafe phthalate, and 
hydro)QT)ropylmethytcellulose phthalate; poIyacryBc add derivafives, particularly 
polymethyl methaciylate blended with acrylic add and acrylic ester copolymers; and 
vinyl acetate and crotonlc add copolymers. 
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Cellulose acetate phthalate (CAP) may be applied to lercanidipinB tablets to pro\rfde 
delayed release of lercanldipine until the lercanidlpine-contalning tablet has passed the 
sensiflve duodenal region, ttiat is to delay the release of leroanldlplne In ttie 
gastrointestinal tract until about 15 minutes, and preferably about 30 minutes, after the 
5 leroanldiplne-containing tablet has passed from the stomach to the duodenum. The 
CAP coating solution may also contain one or more plastidzers. such as diethyl 
phthalate. polyethyleneglycoMOO, triacetin, triacetin citrate, propylene glycol, and 
others as Icnown in the art. Preferred plastidzers are diethyl phthalate and triacefln. 
The CAP coating fonnulafion may also contain one or more emulsifiere, such as 
10 poly$orbate-60. 

' Anionic acrylic copolymers' of methacryllc acid and methyimethacrylate are also 
particularly useful coating materials for delaying the release of lercanidipine from 
tefcanldtpine^jontalnlng tablets until the tablets have moved to a position In the small 

15 Intestine, which is distal to the duodenum. Copolymers of this type are available from 
RdhmPharma Corp, under the tradenames EudragR-L® and Eudragit-S®. Eudragit-L® 
and Eudragit-S® are anionic copolymers of methacryllc acid and methylmethacfylate. 
The ratio of free carboxyl groups to the esters is approjdmately 1:iin Eudragif-L® and 
approximately 1:2 in Eudragit-S®. Mixtures of Eudragit-L® and Eudragit-S® may also 

20 ba used. For coating of lercanidipine-containing tablets, these acrylic coating polymers 
must be dissolved in an organic solvent or mixture of organic solvenfe. Useful solvents 
for this purpose are acetone. Isopropyl alcohol, and methylene chloride. It is generally 
advisable to^ include 5-20% plasBdziBrs in coating fomrjulatlons of acfyliccopoiymers. 
Useful plasfldzere are. polyethylene glycols, propylene glycols,- diethyl phthalate, dlbu^yl 

25 phthalate, castor oil. and trlacefin. 

The delay time before release of lercanldipine. after the "pH-dependent coated tablef 
dosage fonn has ejdted the stomach, may be controlled by choice of the relative 
amounts 6f Eudragit-L® and Eudragil-S® In the coating, and by choice of the coating 

30 thickness. Eudraglt-L© films dissolve above pH 6.0. and Eudragit-S® films dissolve 
above 7.0, and mbdures dissolvB at ihtermediate pH's. Since the pH of the duodenum 
is approximately 6.0 and the pH of the colon is approximately 7.0. coatings composed 
of mixturoa of Eudragit-L® and Eudragit-S® provide protection of the duodenum from 
lercanldipine. If it is desired to del^y rele^e of lereanldipine until the leroanldlpine- 

35 containing "pH-dependent coated tablef has reached the colon. Eudragit-S® may be 
used as the coating material, as described by Dew et al (Br. J. COn. Phamiac. 14 
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(1982) 405^08). In order to delay the release of lercanldlpine for about 15 minutes or 
more, preferably 30 minutes or more, after the dosage form has exited the stomach, 
preferred coatings comprise from about 9:1 to about 1:9 Eudraglt-L® /Eudragit-S®, 
more preferably from about 9:1 to about 1:4 EudragM® /Eudragit-S® , The coattng 
5 may comprise from about 3% to about 70% of the weight of the uncoated tablet core. 
Preferably, the coating comprises from about 5% to about 50% of the weight of the 
tablet core. 

The invention is further illustrated In the following examples without limiting It thereto. 

10 

Methods 

Detemiinatlon of weight varieitlon 

The tablets prepared In the Examples herein were subject to a test for weight variation 
15 performed in accordance with Phr Eur. 

Deferoiilnatloif of average tablet hardness 

The tablets prepared In the Examples herein were subject to at test for' tablet hardness 
employing Schleuniger IWodel 6D apparatus and perfomied In accordance with the 
general instrucQons fior the apparatus. 

Determllnation of dUalmiesraSloii Qlme 

The time for a tablet to disintegrate. I.e. to decompose Into particles or agglomerates, 
was detemilned in accordance with Ph, Eur. 

Detarminab'on of gsometriQ weighi mean diameter dg„ 
TliB geometric wefght mean diameter was detemiined by empfoyment of a method of 
laser diffracflon dispersing the particulata material otitalned (or ttie starting material) in 
air. The measurements were performed at 1 bar dispersive pressure in Sympatec 
Hetos equ^ment. which records fte distribution of the equivalent spherical diameter. 
This distribution is fitted to a leg normal volume-size distribution. 

When used herein, "geometric weight mean diameter* means the mean diameter of the 
log nonnai volume-size distribution. 

Determlnatibn of dissoiutibn rats 
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The dissolufion rate was determined by employment of USP paddle dissolution method 
at$7*C. 

Examples 

5 For the praparaten of e phamfiaceutlcal composition in parflculate form according to 
the Invention the method deecribed in WO 03/004001 (by the present inventors) has 
been employed. The method ensures a controlled agglomeration process, l.e. a strict 
control of the growth in particle size while at the same time it Is possible to use a 
relatively large amount of an oil or an olly-IIke material. 

10 

E}tampte 1 

MalMx capsules with Intragranular hydrocotlold 



Capsule composition 



Substance 


% 


mg 


Lercanidipine 


3.811 


20.00 


Metolose MS 90 100 cP 


20.66 


109.53 


Lactose 200 mesh 


29.39 


164.30 


PEG 6000 


32.15 


168.78 


Poloxamer 188 


13.78 


72.33 


Total 


100.00 , 


525.00 



20 g lercanidipine was dissolved In a nielted mixture of polyethyleneglycol 6000 and 
Poloxamer 168 (70:30) at 90 ^C. 318 g of the soiw dispersion wa$ sprayed on a 
mixture of 150 g of lactose and 100 g IWetolose 90SH 100 cP in a fluid bed Strea-I. 
The granular product was sieved through sieve 0.7 mm, The granular product was 
20 sieved through sieve 0.7 mm and filled into hard gelatin capsules. 

|3caqiple2 

Matrbt iablete with eKtragranifllar l^drpcollold 
25 Tablet composition 



Substance 


% 


mg 


Lercanidipine 


1.61 


10.00 


Lactose 200 mesh 


38,14 


237.5 
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PEG 6000 


27.83 


173.3 


Poloxamer 183 


11.93 


74.3 


Metolose HS 90 15000 cP 


20.00 


124.5 


Magnesium stearafe 


0.5 


3.1 


Total 


100.00 


525.00 



The granular product from Example 1 is mixed with 20% iWetolos© HS 90 15000 cP In a 
turbula mbcerfor 3 minutes and subsequently mixed with 0.5% magnesium stearate for 
0.5 min. The granulate was direcUy cx3mpressed into 12 mm tablets (compound cup) on 
5 a Diaf Tl\420. The tablets had a mean weight of 623 mg and a strength of 1 0 mg. Mean 
tablet hardness: 61 N. 
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1. A pharmaceutical composition comprising lercanldlplne as an active substance 
together with one or more phannaceutically acceptable exclplent, wherein the 

6 composition upon oral administration to a mammal in need thereof releases the active 
substance In a controlled manner, 

2. A phannaceutical composition comprising lercanldlplne as an active substance 
together with one or more phamiaceutlcally acceptable exdplent, wherein the 

10 composition upon oral administration to a mammal In need thereof releases the active 
substance In a controlled manner and does not exhibit a significant adverse fbod effect 
as evidenced by a value of (AUCfed/AUCfested) of at least about 0.85 with a lower 90% 
confidence limit of at least 0.76. 

15 3. A pharmaceutical composition according to claim 2, wherein the value of 

(AUCfw/AUCfesied) Is at the most about 3, sudh as, e.g. at the most about 2.5, at \he 
most about 2.0, at the most about 1 .5, at the most about 1 . such as, e.g., about 0.9 or 
more, about 0.05 or more, about 0.97 or wore or about 1 or more. 

20 4; A phamnaceutlcal composition according to clairh 1, wherein the AUC/AUC3co„bd 
value is at least aboulU, at teastabout-1.2 such as, e.g./about 1.3 or mor^, about 
1.4 or more, about 1.B or more, about 175 or more, about 1.8 or more, about 1.9 or 
more, about 2.0 or more, about 2.5 or more, about 2.75 or more, about 3.0 or more, the 
AUG values being detemilned under similar conditions. 

25 

5. Aphahwaceutlcal comf)osition according to claim 1» wherein theAUC/AUCcommi 
value Is at least about 3.25 or more, about 3.5 or more, about 3.75 or more, about 4.0 
or more, about 4.25 or more, about 4.5 or more, about 4.75 or more, or about S or 
more, the AUG values being detemnlned under similar conditions. 

30 

6. A phamfiaceutlcal compoisltlon comprisfrig lercanldlplne as an acfiva substance 
together with one or more phamiaceutlcally acceptable exdplent, wherein the 
compositiQn upon oral administration to a mammal in need thereof release the active 
substance in a controlled manner and exhibits a W50 that Is about 2 hours or more such 

35 as, e.g., about 3 hours or more, about 4 hours or more, about 5 hours or more, about 6 
hours or more, about 7 hours or more, about 8 hours or more, about 9 hours or more, 
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about 10 hours or more, about 12 hours or more, about 14 hours or more, about 16 
hours or more, about 18 hours or more or about 20 hours or more, 

7. A pharmaceub'cal composition comprising lercanidipine as an active substance 
5 together with one or more pharmaceutlcally acceptable exclplent, wherein the 

composition upon oral administration to a mammal In need thereof release the active 
substance in a controlled manner and exhibits a Cdm of 90 or less such as, e.g., about 
85 or less, about 80 or less, about 75 or less, about 70 or less, about 65 or less, about 
60 or less, about 55 or less, about 50 or less, about 45 or less or about 40 or less, 
10 when CtatF [Cmax- Q (t=12 hours)] and Cm for Zanidip ® tablets is set to 100, 

8. A phamiaceutlcal composition comprising lercanidipine as an active substance 
together or an analogue thereof with one or more phamiaceutlcally acceptable 
exclptent, wherein the composition upon oral administration to a mammal In need 

15 thereof releases lercanidipine or an analogue thereof In a controlled manner and the 
composition being essentially bioequlvalent with Zanidip ® or a similar commerdally 
available lercanldipine-contalning product when administered in a dose that Is at the 
about most about 85% w/w of ttie dose of lertanidipln© administered in the form of 
Zanidip® era similar commercially available lercanidipine-containing product 

20 

9. A phamoaceullcal compoatlon according to dalm 8, wherein fte dose Is at the most 
about 80% wAv such as,=e,g., at the most about 75%, at the most about70% w/w, at 
the most about 65% w/w, at the most about 60% w/W, at the most about 55% w/w or at 
the most about 50% w/w of the dose of lercanidipine administered In the fbrm of 

28 Zanidip® or a similar commercially available lercanldlpine-contalning product. 

10. A pharmaceutical composition acconling to claim 8 or 9, wherein the 
bloequivalence is detemiined by means of at least one of the following parameters: 
tmeii cw, AUCw. AUCcwwhiiy, Wsop W75 and/orMRT. 

so- 
il. A pharmaceutical composifibn comprising lercanidipine as an active substance 
together with one or more phamiaceutlcally acceptable exdplent, wherein the 
cx)mposltlon upon oral admlhlstreitlon to a mammal In need thereof releases the active 
substance In a controlled manner compared to those of Zanidip® administered under 

35 the same conditions and In a dose that provides an equivalent therapeutic effect 
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12. A pharmaceLitical composition comprising lercanidipine as an adtve substance 
together with one or more pharmaceutically acceptable exdplent, wherein the 
composition upon oral edmlnlstrafion to a mammal In need thereof releases the active 
substance in a controlled manner and reduces Inter- and/or inlra-indlvldual variations 

5 compared to those of Zanldip® administered under the same conditions and in a dose 
that provides an equivalent therapeutic effect 

13. A pharmaceutical composition comprising lertanidipine as an active substance 
together with one or more phamnaceutlcally acceptable exciplent, wherein the 

10 composition upon oral administration to a mammal in need thereof in a controlled 
manner releases at least about 50% w/w of the total amount of the active substance 
' within about 1S hours such as* e,gi. wltHih.about 12 hours. 

14. A pharmaceutical composition according to claim 13, wherein th© composition upon 
1 5 oral administration to a mammal in need thereof releases at least about 50% w/w of the 

total amount of the active substance within about 10 hours such as, e.g., within about 8 
hours, within about 6 hours, within about 4 hours or within about 3 hours, • 

15. A pharmaceutical composition according to dalm 13 or 14; wherein the composition 
20 upon oral administration to a mammal In need therBof releases at least about 55% w/w 

such as, e.g., about 60% w/w Or more, about 65% w/w or mor^. about 70% w/w or 
more, about 75% w/w or mora or about 80% w/w or more of the total amount of the 
active substance within about 24 hours such as. e.g., within about 20 hours, within 
about 16 houi^, within 14 hours, within 12 hours, within about 10 hours, within 8 hours 
25 or within about 6 hours. 

16. A phanDaceuHcal composition according to claim 13, wherein at least about 50% 
w/w of the total amount of the active substance is released within 16 hours such as, 
e.g., within about 12 hours, when tested In an In vitro dissolution test and employing a 

30 dissolution medium comprising a buffer having pH 7.5. 

17. A pharniaceiitical composition according to any of claims 13-16, wherein at least 
about 50% w/w of the total amount of the active substance is released within about 10 
hours such as, e.g., vrfthin about 8 hours, within about 6 hours, within about 4 hours, 

35 within about 3 hours orwithin about 2 hours, when tested in an in vitro dissolution test 
and employing a dissolution medium comprising a buffer having pH 7,5. 
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18. A pharmaceutical composition according to dalm 17, wherein at least about 50% 
w/w of the total amount of the active substance Is released wHhin about 1 .6 hours such 
as, e.g., vwthin about 1 hour, within about 0.75 hours, within about 0.5 hours or within 

5 about 20 minutes, when tested In an in vitro dissolution test and employing a 
dissolution medium comprising a buffer having pH 7.5. 

19. A pharmaceutical composition according to any of claims 13-18. wherein at least 
about 55% w/w such as, e.g,, about 60% w/w or more, about 65% w/w or more, about 

1 0 70% w/w or more, about 75% w/w or more or about 80% w/w or more of the total 

amount of the active substance thereof is released within about 16 hours such as, e.g., 
vAfhln about 12 hours, withfri about 10 hours, within 8 hours or vrfthin about 6 hours, 
when tested In an In vitro dissolution test and employing a dissolution medium 
comprising a buffer having pH 7.5. 

15 

20. A pharmaceutical composition according to any of claims 13-18. wherein at least 
about 55% w/w such as, e.g., about 60% w/w or more, about 65% w/w or more, about 
70% w/w or more, about 75% w/w or more or about 80% w/w or more of th© total 
amount of the active substance fs released within about 5 hours such as, e.g., within 

20 about 4 hours, within about 3 hours,.withln about 2 hours, within about 1 hours or within 
about 30 minutes, when tested lii an in vitro dfesolutibn test and empfoying a 
dissolution medium comprising a buffer having pH:7-5, 

21 . A phamiaceutlcal composition according to any of claims 16-20, wherein tfie In w"tro 
25 dissolution test is earned out employing USP dissolution test (paddle) and a buffer* pH 

7.5 containing 0.75% sodium lauryl sulfate as dissolution medium. 

22. A phamiaceutical composition according to dalm 13, wherein at least about 20% 
w/w such as, e.g., at least about 25% wAv, at least about 30% w/w, at least about 35% 

30 wAy or at led^t about 40% W/w of the total amount of the active substance Is released 
virflhln the first 3 hours such as. e.g.. within the first 2 hours or within the first hour when 
tested In an in vitro dissolution test and employing a dissoluHon medium comprising a 
buffer having pH 7.5. 

35 23. A phannaceutical composition comprising lercanldipine as an active substance 
together with one or more pharmaceutlcally acceptable ©xdplent, wherein the 
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composition upon oral administration to a mammal In need thereof has a delayed 
release of the active substance so that at the most about 1 0% wAv such as, e.g., at the 
most about 7.5% w/w or at the most about 5% w/W of the total amount of the active 
substance Is released within the first two hours such as, e.g., within the first hour after 
5 administration. 

24. A pharmaceutical composition according to dalm 23, wherein at the most about 
30% wAv such as, e.g., at the most about 25% w/w, at the most about 20% w/w, at the 
most about 15% w/W or at the most about 10% w/W of the active substance is released 
10 ymn 2 hours in an In vitro dissolution test emplo^ng a dissoluSon medium having a 
pH of at the most about 5 such as, 6.g. at the most about 4.5, at the most about 4, at 
the most abt>ut 3.5, at the most about 3, at the most about 2 or at the most about 1.5. 

'25. A phannaceutlcal composition according to daim 23 or 24, wherein at the most 
15 about 10% w/w such as. e.g., at the most about 7.5% w/w, at the most about 5% w/w 
or at the most about 2.5% w/w of the active substance Is released within 2 hours m ah 
In vitro dissolution test employing a dissolution medium having a pH of at the most 
about 5 such as, e.g, at the most about 4.5, at the most about 4, at the most about 3.5, 
at the most aibout 3, at the riiost about 2 or at the nK>st about 1 .5. 

20 

26. A phamriaceutlcal composition acconJIng to any of claims 23-25, virtier^in at the 
most about 60% w/w such as, e.g., at the most about 50% w/w. at the most about 40% 
w/w or at the most about 30% w/w of the active substance is released within 15 hours 
such as, e.g.. v\4thin about 12 hours, when tested in an in vitro dissolution test 

* 25 employing a dissolution medium having a pH of at the most about 4.5 such as, e.g. at 
the most about 4,0, at the most about 3.5, at the most about 3, at the most about 2 or 
at the most about 1:5. 

27. A pharmaceutical composition according to any of claims 23-26. wherein at the 

30 most about 40% w/W sue* as, e-g., at the most about 30% w/w. at the most about 25% 
w/w or at the most about 20% w/W of the active substance is released within 6 hours 
when tested in an In v\\ro dissolution test employing a dissolution medium having a pH 
of at the most about 4.5 such as, e.g. at the most about 4.0, at the most about 3,5. at 
the most about 3, at the most about 2 or at the most about 15. 

35 
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28, A pharmaceutical composition according to any of claims 23-27, wherein at »ie 
most about 30% w/w such as, e.g., at the most about 25% w/w. at the most about 20% 
w/w or at the most about 16% w/w of the active substance Is released within 4 hours 
when tested in an in vitro dissolution test employing a dissolution medium having a pH 

5 of at the most about 4.5 such as. e.g. at the most about 4.0, at the most about 3,5, at 
the most about 3, at the most about 2 or at the most about 1.5, 

29. A phamnaceutical composition according to any of the preceding claims In the form 
of a particulate material that has a geometric weight mean diameter 6^^ of ^10 fjm 

10 such as, e.g. «0//m, from about 20 to about 2000, from about 30 to about 2000, from 
about 50 to about 2000, from about 60 to about 2000, from about 75 to about 2000 
such as, e.gi frtom about 100 to about 1500 /im, from about 100 to about 1000 //m or 
from about 1 00 to about 700 //m, or at the most about 400 m or at the most 300 //m 
such as, e,g., from about 50 to about 400 jjm such as, e.g., from about 50 lo about 360 

15 m, from about 50 to about 300 //m, from about 50 to about 250 jjm or from about 100 
to about 300 //m. 

30- A phanhacautiodl composrtton according to any of the preceding claims, wherein 
the one or more phanTiaceutlcally acceptable exdpient is selected from the group 
20 consisting of fillers, dislntegranft, binders, diluents, lubricants and glidants. 

31. A pharmaceutical composition: according to any of the preceding claims further 
comprising an phannaceutically acceptable additive selected from the group consisting 
of flavoring agents, coloring agents, taste-masking agents, pH-adjustIng agents, 

25 buffering agents, preservatives, stabilizing agents, antl-oxldants, wetHng agents, 
humidity-adiusting agents, surface-active agents, suspending agents, absorption 
enhancing agents. 

32. A phanmaceutical convosfflon according to any of the preceding claims wherein at 
30 least one of the one or more pharmaceutlcally acceptabl(9 exclpient is selected from the 

group consisting of silica iacid or a derivafive or salt ttiereof Induding silicates, silicon 
dioxide and polymers fliereof: magnesium aluminosilicate and/or magnesium 
aluminometasillcate. bentonite, kaolin, magnesium trisilicale. montmorillonite and/or 
saponite. 
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33. A pharmaceutical composition according to any of the preceding claims comprising 
a sflica add or a derivative or salt thereof. 

34. Aphamrtaceutica! composition any of the preceding claims comprising silicon 
5 dioxide or a polymer thereof. 

35. A pharmaceutical composition according to any of the preceding claims comprising 
a silicon dioxide product that has properties corresponding to Aeroperi® 300, (available 
from Degussa, Frankfurt, Qemnany). 

10 

36. A pharmaceutical composition according to any of the preceding claims comprising 
' an oil or an oIly-Rke material. 

37. A pharmaceutical composition according to claim 36, wherein the concentration of 
15 the oil or olly-llka material in the composition is about 5% virfw or more such as, e.g., 

about 10% w/w or more, about 16% w/W or more, about 20% w/w or more, about 25% 
w/w or more, about 30% wAv or more, about 35% w/w or more, about 40% w/w or 
more, about 45% w/w or more, about 50 w/w or more, about 55% w/w or more, about 
60% W/W or more, about 65% wAv or more, about 70% w/w or more, about 75% wAv or 
more, about 80% w/w orinore, about .85% w/w or more, about 90% wAv or more or 
about 95% wAv^ or more. . 

38. A pharmaceutical c?ompositlon according to claim 37. wherein the concentration of 

the oil or oily-llke material Is in a range from about 20% to about 80% w^ • 
e.g„ from about 25% to about 75% wAv. 

39. A pharmaceutical composition according to any of the preceding claims, wherein at 
least a part of lercanldlpine is present In the form of a solid dispersion Including a 
molecular dispersion and a solid solution. 

40. A pharmaceutical composition according to deim 39. wherein the solid dispersion is 
manufactured by dissolving at least a part of lercanldlpine In an organic solvent 
containing a material suitable for forming solid dispersions and subsequent removing 
the organic solvent e.g. by evaporation; 
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41, A pharmaceutical composition according to claim 40, wherein the material suitable 
for forming solid dispersions Is selected from the group consisting of cellulose 
derivatives Including hydroxypropylmethylceliulose. NaCMC, PVP and PVA. 

6 42, A pharmacautlcai composition according to any of the preceding claims having an 
acceptable flowability as deiermined according to the method described in Ph.Eur. 
measuring the flow rate of the material out of a funnel with a nozzle diameter of 10,0 
mm. 

10 43. A phamiaceutlcal composition according to any of the preceding claims for use in 
the manufacture of granules, pellets, mIcftJspherBs. nanopartldes. 

44. A pharmaceutical composition according to any of the preceding claims fbr use In 
the manufacture of a solid dosage form. 

IS 

45. A pharmaceutical composition according to claim 44, wherein the solid dosage form 
Is Intended for administration via the oral, buccal or sublingual administration route. 

; ' • • • 

46. A pharmacsutica] oimposKion according to xialm 44 or 46 In Oia form of tablets. 
20 capsules or sachets. 

47. A pharmaceutical composition according to iiny of the preceding claims fbr use In 
the manufacture of tablets obtained by dlrecrcompresslorii 

25 48. A solid dosage fonn comprising a phamiaceutlcal composition according to any of 
claims 1-4,7. 

49. A solid dosage form according to dalm 48, vOmreh the concentration of the 
phameceutical composition in partlailatefomi is in a range of fiwm about 5% to 100% 
30 w/W such as, e.g., from aboilit 10% to about $0% w/w. from about 16% to about 85% 
w/W, from about 20% to about 80% wAw. from about 25% to about 80% w/W, fiom about 
30% to about 80% w/w. from about 35% to about 80% w/w. from about 40% to about 
75% w/w, from about 45% to about 75% w/w or from about 50% to about 70% w/w of 
(he dosage fonn. 
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50. A solid dosage form according to daim 48, wherein the concer»tratlon of the 
pharmaceutical composition in particulate form is 50% vilw or more of the dosage form. 

51. A solid dosage form according to any of daims 48^0. wherein the solid dosage 
fom upon oral administration to a mammal in need thereof exhibits an AUC/AUCc„ubi 
value of at least about 1.5, the AUC values being delemiined under similar conditions. 

52. A solid dosage form according to daim 51. wherein the AUC/AUCbonuoivalue Is at 
least about 1.75 or more sudi as. e.g.. about 1.8 or more, about 1.9 or more, about 2.0 

10 or more, about 2.5 or more, about 2.75 or more, about 3.0 or more, about 3.25 or mor«. 
about 3.5 or more, about 3.75 or more, about 4.0 or more, about 4.25 or more, about 
4.5 or moi«, about 4.75 or more, about 5.0 or more, about 6 or more, about 7 or more, 
about 8 or more, about 9 or more or about 10 or more, the AUC values being 
determined under similar conditions. 

15 

53. A solid dosage form according to any of claims 48^3. wherein the solid dosage 
form releases lercanidipine In a controlled mahner and does not exhibit a significant 
adversefood effect as evidenced by a value of (AUCw/AUCtew) of at teasfaboul 0.85 
with a lower 90% confidence limit of at least 0.75. 

20 

54. A solid dosage fomt according to daim 63, wherein the value of (AUCWAUCtaw) 
Is about 0.9 or more such as. B.g.. about 0.95 or more, about 0.97 or more or about 1 
or more. 

25 55. A solltfdOsagefomi according to any Of claims 48^. wherein the solid dosage 
form upon oral administration to a mammal in need thereof releases lenanidlplne in a 
controlled manner and the solid dosage form being essentially bioequiv£ilent with 
Zanldip® or a similar commerdaliy available lercanldipine-containing produd when 
administered In a dose that is at the most about 85% w/w of the dose of lerxjanldlplne 

30 administered in the form of Zanldip® or a similar commercially available lercanidipine 
containing produd. 



35 



se. A sond dosage form according to daim 55, wherein the dose is at the most about 
80% viNt siiich as. e.g.. at the most about 75%, at the nwst about 70% w/w. at the most 
about 65% w/w, at the most about 60% w/w, at the most about 55% w/w or at the most 



54 

about S0% w/W of the dose of the active substance administered in the form of 
^nidip® or a similar commercially avfallable lercanidlplne-containlng product. 



5 



57. A pharmaceutical composition according to any of claims 1-12 releasing 
Isrcanldlpine essentially as described herein. 
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